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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


P. O. BOX 960 - ERIE, PENNSYLVANIA 
PLANT - JOHNSONBURG, PENNSYLVANIA 





ATLA 


SOFTNESS and FULLNESS in Leather 
... Atlas’ WSM achieves it! 


It is a moellon which Atlas’ radically new process has “solubilized so that in warm 
water it is readily emulsifiable... And which imparts to leather, with the least prep- 
aration in fatliquoring, the moellon-type softness and fullness.” so important today! 


... It eliminates the need to emulsify waterless or natural moelion. 


. .. Its fine-size particles enable it to take-up more uniformly than with 
a coarse emulsion. 


. .- You can use it alone, or blend it with other lubricants. It is compatible 
with sulfated oils, soap emulsions, and nonionic emulsified oils. 


. -» It will carry half its weight in raw oils. This enables you to 
obtain special effects. 


. «. It is 90 per-cent active, so it is remarkably economical. 


... Clear, with a clean grain appearance: that’s how vegetable tanned 
leathers fatliquored with WSM will look. 


. » «It simplifies enormously the fatliquoring of leather. in fact, it is 
like no other lubricant! 


For any degree of solubility, any specific application requirement — 
we will ‘tailor’ WSM for you. 


...We ship it to you in 55-gallon drums, closed or openhead, as you 
wish. And ... you don’t have to store it with any special precautions. 
Although it is easier to handle at room temperature. 


. . .We'll send you a sample. Just write. Better still, pick up your 
telephone, ask for MArket 2-2002, Newark, N.J. Your sample will start 
traveling to you minutes after we receive your call or letter! 


WSM...another example of 
Atlas’ oil chemistry research. 


»~CECIAC DY 
R rr iN cCni. INC. 
— —” 142 LOCKWOOD STREET, NEWARK 5, NEW JERSEY 
110 FRANKLIN STREET, CHICAGO 6, ILLINOIS 


WAREHOUSES: CHICAGO + MILWAUKEE + KALAMAZOO «+ APPLETON + SALEM, MASS. + NEWARK 





Left half finished in 
conventional manner 
Diagram shows how 
ordinary finish stays 
on the surface of 
the grain layer. 


Penetrating |? 1% 


Right half finished 
after treatment with 
new PRIMAL binder 
Surface is smoother 
break is finer. Binder 

penetrates, impregnating 
leather with acrylic 
resin, upgrading quality 
(Cross Section) 


| MLA E binders 


upgrade leather quality 


Two Rohm & Haas leather finishing materi- 
als, Primat Binder 79 and Primat Binder 17, 
offer a totally new method for upgrading 
leather quality. These two aqueous solutions 
of acrylic resins penetrate below the grain 
layer into the corium, tightly bonding the 
two together, producing a fine finish, improv- 
ing the break, and greatly increasing solid- 
ity of the leather. 


These acrylic binders offer a practical 
means for improving lower quality 
leathers after tanning. They increase 
the usable area of hides by filling 
flanks and bellies. 


Leathers finished with these binders 


retain their flexibility, since the 


Write for technical bulletins de- 
scribing the new PRIMAL binders 
and their uses. Send your request 
to Leather Chemicals Department. 


PRIMAL acrylic polymers contain no 
plasticizers which might be affected 
by aging. The tightly bonded leather 
surface is also extremely scuff-resist- 
ant, and offers excellent adhesion 
for subsequent finishes. 


Application of these PRIMAL binders 
differs little from ordinary finishing 
Since the PRIMAL binders 
are aqueous resin systems, they are 


procedures. 


simple to use, require no special 


equipment or precautions in handling. 


ROHM & 
HAAS | 


PHILADELPHIA S, 
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’ terated—uniform in quality, in color, ¢ 
NCS Brand Wattle Extract possesses the character 
sary to make leathers to meet the discriminating | 
of today’s consumers. 

Manufactured by the most modern processes known to 
progressive leather tanning science and backed by 40 years 
experience NCS Brand Wattle Extract is used by leading tan- 
ners throughout the world. 


Use more WATTLE EXTRACT in YOUR blend. 


Specify NCS for superlative quality. 


PRODUCED 
IN THE 
UWION of SOUTH AFRICA 


THE NATAL CHEMICAL SYNDICATE LTD. 
Maydon Wharf, Durban, Natal, South Africa 
Distributors in United States and Canada 


ELKAN-RIVER PLATE CORPORATION INTERNATIONAL PRODUCTS CORP. 
27 William St., New York 5, N. Y. 


625 Madison Ave., New York 22, N. Y. 
Telephone WHitehal! 3-6300 


Telephone PLaza 1-4770 





FAMOUS BRANDS OF 


QUEBRACHO 


EXTRACTS 


Whatever form of high grade Quebracho you prefer, you 
can choose it from these famous quality brands. Fast service! 


% Hot Water Soluble: 
FORMOSA—Solid . . . FORMOSA GR—Crushed 

% Cold Water Soluble: 
“HORSEHEAD"—Solid . . . “HORSEHEAD GR"’—Crushed 
“HORSEHEAD M"—Ground . . . “HORSEHEAD A"—Spray Dried 
“CAF-5"—Half Soluble Spray Dried 
“CAF-D"—Decolorized Half Soluble Spray Dried 
Hot Water Soluble . . . QUEBRACHALES DUBOSC: 
“LA GALERE"—-Solid.. . . “LA GALERE GR"—Crushed 

* Cold Water Soluble: “AVION"—Solid ... “AVION GR"—Crushed 
and “TANWAT” Light 
Colored Wottle Extract 


order from 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 % MU 8-9240 
Midwest Branch: 327 So. LaSalle St., Chicago 4, Il. #e WA 2-8900 





Caught Short? 
i924 Call TRASK! 


a 
Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 

3 


| CHESTNUT EXTRACT 
| 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS ¢ STUFFING 
| GREASES * LIGNOSULFONATES 

CHEMICAL SPECIALTIES 


R C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farninghan, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG1478 





Vill 


TANNING 
EXTRACTS 


AND DYEWOODS 


With 92 years of continuous service to 
the tanning and dyeing industry, the 
J. S. YOUNG CO. has progressively 
expanded its facilities... anticipating 
the requirements of the entire indus- 
try... large and small operators, alike. 
We are importers, extractors and 
manufacturers of practically every 
well-known, reputable tanning extract 
and dyewoods—for all branches of the 
industry...for leather, and for silk, 
wool and synthetic textiles. Our facili- 
ties have grown in capacity, flexibility 
and efficiency. Our skilled technicians 
and research facilities are at the serv- 
ice of the industry to help meet and 
solve individual problems...to meet 
specifications and requirements. 


WATTLE A YOUNG 
pee BARK EXCLUSIVE! 
Special quality Wattle Extract, extracted 
directly from top-quality bark —in our 
* * own Baltimore plant. 


2701-2755 BOSTON STREET « BALTIMORE 24, MARYLAND 
© SUMAC © QUEBRACHO~—@ FUSTIC ® HEMLOCK = @ HEMATINE 
© GAMBIER © MYRABOLAMS ® OSAGE ORANGE ¢ WATTLE © HYPERNIC 

@ DIVI-DIV|! ¢LOGWOOD ~~ e@ TANNIC ACID © CHESTNUT 


Manufacturers of the 
famous CHEMBARK 
natural tanning ex- 
tracts and other spe- 
cial products, for the 
CHEMTAN CO. 
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For 
rugged 
good 
looks 
greregecd 


Stock No. 447 Griess-Pfleger 


neutralizes with 


Solvay Ammonium Bicarbonate 


To provide Weinbrenner Division of Textron, Milwau- 
kee, Wisconsin, manufacturers of Thorogood Job-Fitted 
work shoes, with leather to stand the rigors of sub-zero 
service is a challenging assignment for any tanner. A 
basic step in meeting this demand at Griess-Pfleger 
Tanning Co., Waukegan, Illinois, is neutralization with 
Solvay® Ammonium Bicarbonate. 
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SOLVAY PROCESS DIVISION 

Allied Chemical Corporation 38-101 
See for yourself how mildly (7.8 pH) yet thoroughly 61 Broadway, New York 6, N. Y. 
Solvay Ammonium Bicarbonate neutralizes your 
chrome-tanned leathers. See how its deep penetration 
helps you achieve more uniform dyeing, outstanding 
texture and grain. An equally important advantage is 
its rapid rate of solution. Your local Solvay representa- 
tive will be glad to supply a liberal working sample of 
Solvay Ammonium Bicarbonate. Fill in the coupon. 


C) I'd like to obtain a working sample of Solvay Ammo- 
nium Bicarbonate without obligation from your local repre- 
sentative. 


] Please send me Information Bulletin No. 2-50, “Use of 
Solvay Ammonium Bicarbonate in the Tanning Industry.” 


Name 


Position 


llied 
Miitciag SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. 


Company 





Address 


SOLVAY branch offices and dealers are located in major centers from coast to coast. 


City. 





Consult beigl i aSGHIRGD Development 


and Technical Laboratory 
rons (een lore 
your Dyestuff Problems 
Geigy 
products 
are carried 
in all 
important 
tanning 
anak 


Brancl 


2) Neecuas | 





AMERICA’S 


and 


EXCLUSIVE 


ae ie) 


—Quebracho...Wattle... Chestnut 

Pie Mel Mas ict ae 

in solid, crushed, ground and spray-dried. 
Et raw materials for SIL 


FROM ALL ee .., WORLD 


Europe... Asia... Africa... ft a ca '3ARKEY 
South America...Central America. | ipa | \ 
i 
Cable address ee | | Importing Company, Inc. 


DIRECT IMPORTERS OF 
VEGETABLE TANNING MATERIALS. 


JABARKEY ee! | | 


44 East 53rd Street * New York 22, New York 





ARKOTAN* 


PRETANS: for smoother grain, more leather yield 
BLEACHES: chrome white leathers 


STAINS: suede crust leathers for light color, 
tight nap 


AIDS: bark tanning of light leathers 


MORDANTS 
DYES: for level coloring 


ARKOTAN B 


ACCELERATES: penetration and takeup of bark tan 
extracts in heavy leathers 


BLEACHES: heavier chrome leathers for whites 


SEQUESTERS: mineral agents in water, for clean 
tanning 


TIGHTENS 

BREAK: gives fuller feel, smooth grain, even 
color in heavy bark and retan 
leathers 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the tanning industry for over 55 years 
NEWARK, NEW JERSEY 





Manufacturers of 


LEATHER FINISHES 
and 


| TANNERS’ SPECIALTIES § 


. - 
CHEMICAL COATING MATERIALS 
Cre 


4 . NEW JERSEY 


PLYMOUTH 99-5600 





For direct or auxiliary tanning or retanning of basic 


WHITE 


NMAC es 


Jacques Wolf Tanasols...Synektans... Monotans 


Synthetic tannins from Jacques Wolf offer excellent 
light fastness, better weight, smooth grain, and full 


tight flanks. Write for free catalog. 


JACQUES WOLF son fe 


A SUBSIDIARY OF NOPCO CHEMICAL COMPANY 
60 PARK PLACE, NEWARK, N. J. 
Clifton, N. J. - Carlstadt, N. J. - Los Angeles, Calif. 





CHESTNUT... 
THE WORLD’S FIRST TANNING 
EXTRACT 


LEDOGA s.:.A. 


Established 1868 


Chestnut Extract, a product of Italy, was the first tanning extract 
ever produced. And LEDOGA represents two-thirds of all Italian 
production. Manufactured in the most modern plants... using 
most accredited processes...and under strict laboratory control. 


Both regular and spray-dried extracts and adjusted pH spray- 
dried “Dulcotan™ extract. 


Their use is your guarantee of perfect quality leather of any 
desired type, together with the highest yield in the tannery. 


_ PROFIT BY using LEDOGA Chestnut! 


With constant connections with all world sources, and as Ameri- 
can distributors for so many producers, Barkey is in a position to 
supply most of your needs in tanning materials. We are known for 
prompt shipments from Italy and other foreign sources to any port 
in the United States or Canada. In whatever quantity you require. 


BARKEY 


IMPORTING CO., INC. 


DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS 
(both raw and extract) 


44 East 53rd Street, New York 22, New York 





TERRISS - Conccokdated Industries 


MANUFACTURERS SUPPLYING THE LEATHER INDUSTRY 
fQ2228 WOOSTER STREET bd pee ORK F-3) N: Y. 


REMOVES DIRT AND 
STAINS QUICKLY 


SOFT FIRM TEXTURE 
DURABLE — LONG-LASTING 
WASHABLE 

RUSTPROOF 

EASY ON THE HANDS 


MAINTAINS SANITARY 
STANDARDS 


UTILITY 
INTRODUCTORY OFFER: 
1 each of our three sizes for $1.50 Postpaid — Send check with order 
Name Diameter Thickness Price 
Utility 2," m%”" 2.75 per doz. 


Laboratory 342” 14" 3.95 per doz. 
Industrial 4," 2” 7.50 per doz. 


Special Discount of 10% on all orders of 5 dozen or more 
pads. Assorted sizes may be ordered in even dozen lots. 


TERRISS STAINLESS STEEL PROPELLERS 


¢ TOP GRADE STAINLESS — TYPE 304 «+ POLISHED SMOOTH 
¢ HUB & DUO SET SCREW * SEAMLESS 
* THREE BLADE DESIGN 


Diameter Normal Bore Maximum Bore Price 





3” 5%” vw 13.00 
a” 4" ” 14,00 
Se ae 16.50 
ee ”  ——_—s*47.28 
” ¥4" wea = 17.90 
8” 3%" * 18.50 
10” Yq" ” 19.10 
12” 1” 114” 30.80 
14” ” 114” 43.65 
16” ” 14” 54.40 
































When ordering, please specify Right or Left Hand Pitch and also the |.D. Specification of bore wanted. 
Unless otherwise specified, we will supply Normal Bore and Right Hand Pitch on all orders. Terriss 
Propellers are bored to your specification without additional charge. They are the finest available and 
our Custom Boring Service permits easy replacement of those in use on existing plant equipment. 
Prices quoted are F.0.B. New York City. 


FABRICATORS OF 
STAINLESS STEEL, MONEL, NICKEL & CORROSION RESISTANT EQUIPMENT 





N NOR 


\ MAXIMUM CONTROL 
Py ai Cam aU Oma Hass 






processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to all types 

of leather. 


proper application 
through 


WALLERSTEIN TECHNICAL SERVICE 


in your specific tanning operations 


For assurance of high grade performance. 


vA 1 
WW, { WALLERSTEIN COMPANY 
OS y iZ es ey eon er 
= Wallerstein Square. Mariners Harbor 
Staten Isiand 3, New York 


also: SE BACOL... for dependable unhairing 


STEROZOL..- for inhibition of bacteria and molds 
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i \\ EXTRACTS 
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FILLERS 
SOLE LEATHER FINISHES 


TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


oe. Fh. OLR. Be. @) ee Tan 
CGUOERS PORT, PENNA. 





MARDEN-WILD CORPORATION 


500 COLUMBIA ST., SOMERVILLE, MASS. 
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When leather has to be tough and tight 
...unhair this safer way 


When you work with sodium sulfhy- 
drate you can destroy keratin with- 
out damaging collagen. Result: 
greater yields of strong, smooth- 
grained leather. 

Sodium sulfhydrate actually 
changes the form of keratin so that 
it dissolves more rapidly in alkalies. 
Since sodium sulfhydrate does not 
react with collagen, you get com- 
plete separation without damage to 
hide substance. You get minimum 
swelling, too, so you get better grain 
effects. 


Built-in alkalinity control ¢ Six 
pounds of Hooker flake sodium 
sulfhydrate gives the same sulfidity 
as ten pounds of flake sodium sul- 


fide ... but only half as much soda 
alkalinity. You not only get better 
control of your solution, you store 
up to 40% less chemical. 


Bulletins * Send for bulletins on 
Hooker sodium sulfhydrate, sodium 
sulfide, and sodium tetrasulfide for 
more hints on better soaking and 
unhairing. 


HOOKER CHEMICAL 
CORPORATION 


1110 UNION STREET 
NIAGARA FALLS, N. Y. 


nth da 


CHEMICALS 
PLASTICS 


Sales Offices: Chicago, Detroit, Los 
Angeles, New York, Niagara Falls, Phil- 
adelphia, Tacoma, Worcester, Mass. 


In Canada: Hooker Chemicals Limited, 
North Vancouver, B. C. 





Advantages pile up 


when you process leather with 


EMULPHOR. 
(wally lonionie Surtactantis 


Emulphor surfactants can help at almost every major 
stage of leather processing because of their excellent 
emulsifying, dispersing, and wetting properties. 

In fatliquoring, for instance, their special ability to 
produce emulsions of fine particle size promotes more 
thorough penetration of oils. See chart for advantages 
in other applications. 


Your own tests will tell you how efficiently Emulphor 
surfactants work to develop durable, pliable, richly 
finished leathers for every purpose. For samples, 
literature, and technical assistance write Dept. S-219. 


Pickle 
Degreasing 


Fatliquoring 
and 
Stuffing 


EMULPHOR 
EL-719 and EL-620 


(liquid 


increases efficiency of 
kerosene — 
VN-430 solutions 


Improves penetration 
Controls spew 


EMULPHOR ON-870 


wax) 


increases efficiency of 
kerosene — 
VN-430 solutions 


More complete and 
uniform tannage 
Promotes subsequent 
level dyeing. inhibits 
formation of grease 
spots. Facilitates 
Crusting of suede kid 


Improves penetration 
Emuisifies stuffing 
waxes and facilitates 
absorption 





Facilitates spray-dyeing 
of chrome leathers 
Solubilizes basic dyes 
Wets out suede 


fom Research, to Really 


Increases solubility of 
dyes, brightness, and 
color yield. Reduces 
bronziness of basic dyes 


EMULPHOR VN-430 


Greatly increases 
efficiency of kerosene 
on sheepskins and pig- 
skins, particuiart 

with a water-soluble 
nonionic coemulsifier, 
e.g., EL-719, ON-870, 
or igepal® CO-630 


Improves penetration 
Increases tensile 
strength of chrome 
leather. Can replace 
sulfated oils. Promotes 
a rounder feel 


ANTARA CHEMICALS 


A DIVISION OF 


GENERAL ANILINE & FILM CORPORATION 


435 HUDSON STREET + NEW YORK 14, NEW YORK 


SALES OFFICES: Charlotte * Chattanooga * Chicago * Los Angeles * New York 
Philadelphia * Providence * Portland, Ore. * San Francisco. 





EVERYTHING TO FINISH 


LEATHER 


— -_ = _ the —— —_ 
HEEL AND EDGE INKS AND STAINS - SPRAY REPAIRER - LAST SLIP 
SOLE SPRAY IN ANY COLOR - LASTERS DELIGHT - SPRAY COATS 
ANTIQUE FINISH - BRUSH STAINS - HEEL SLIP - BASE COATS 


K. J. QUINN & CO., INC. 


195 Canal Street, Malden, Massachusetts 


PLANTS: 
Mexico City, Mexico - Milano, Italy - Montreal, Canada - Malden, Mass. 
SALES OFFICES: In all principal shoe centers. 





fashion 
follows the 
leader... 
in leather. 
too! 


Shoppers love leather—for its ‘‘feel,’’ its durability, 
its quality inference ...even the aroma. But they choose 
between leather products on the basis of color. Use the 
etd thmae) dace n the right time—and fastest sales are sure 
to follow. To help you achieve the right color for your 
own application and market is the job of Cyanamid’s 
leather specialists. They’re always on your team—but 
not your payroll—to give expert technical assistance. 
Coupled with Cyanamid quality dyes—of every color 
for every purpose—you have a combination hard to 
ora Why not put it to work for you now? e AWM ene? 
Cyanamid Company / Dyes Dept. / Bound Brook, N. J. 





CALCOMINE* BLACKS 
Versatile and economical ‘work- 
horse” blacks used by dyers of 
side, garment, kid, suede and 
split leathers for the formulation 
of rich, uniform blacks, navies 
and browns. Perform equally 
well as a Component in spray or 
drum-coloring operations. « For 
other popular, effective, intense 
black shades, remember Cyana- 
mid’s proven line of CALCOZINE* 
BASIC BLACKS and CALCO BOT- 
TOM BLACKS. 
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Thomas selection for paper, column and gas 
CHROMATOGRAPHY 


and ELECTROPHORESIS 


3106-F05. Thomas-Mitchell Chroma- 
tography Tank, Stainless steel. A 
widely used, compact, economical 


3108-B05. Thomas-Kolb Chromatog- 
raphy Jars. Sturdy economical glass 
tank for two 8in. square paper jars for ascending technique. Small 
chromatograms by ascending tech- takes papers up to Gin. square; 


OW Large up to 10-in. square. 
ao or Small.....22.90 Large... ..25.40 


Column Chromatography 


Pyrex® and Kimax® glass 
Chromatographic Tubes 


Fischer & Porter 
Chromatographic Columns 


Whatman Cellulose Powder 
and lon Exchangers 

Dowex® lon Exchange Resins 4937-W5. Thomas Paper Strip Elec- 
trophoresis Apparatus. Platinum foil 
Chromosorb® electrodes; 10'-in. migration cham- 
5 ber in transparent methacrylate cab- 
inet with double-pole safety interlock. 
With variable Power Supply. For 115 
volts, 50 or 60 cyc., a.c. ...344.50 


The 1961 edition of our general catalog lists more than 300 items specially developed 
for Paper, Column and Gas Chromatography and for Paper Electrophoresis. Some of the 
specialties developed by us are shown above. In addition, we list and stock: 


Thomas Glass Chromatography Jar, for 
six chromatograms 9% x 22% inches 


“Precision” Centrifugal High Speed Chro- 
matograph 


Rinco Automatic Fraction Collectors (two 
models) 


Chromato-Vue Ultraviolet Lamp 


Beckman Gas Chromatographs, Models 
GC-1 and GC-2 

“Precision” Chronofrac, Model VP-1 

Spinco Model R Paper Strip Electrophore- 
sis System 


Photovolt Densitometers, Models 525, 53 
and 542 


For detailed information, see following sections of our new 1961 catalog: pp 228-241 
and 432-440. Separate leaflets mailed upon request. 


jee ARTHUR H. THOMAS COMPANY 


[ase wnass] More and more laboratories rely on Thomas f Laboratory Apparatus and Reagents 
VINE ST. AT BRD ¢ PHILADELPHIA S, PA. 
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WITH DIALDEHYDE STARCH* 


Y. Nayupamma, K. Tuomas Josepu, and S. M. Bost 


Central Leather Research Institute 
Madras, India 


ABSTRACT 


A quantitative study on the combination of dialdehyde starch with 
collagen was made, and the possible reaction mechanisms were dis- 
cussed. The effects of pH, salts, temperature, modification of col- 
lagen, modification of dialdehyde starch, and pretanning and retan- 
ning with other tanning agents on the fixation of dialdehyde starch 
with collagen were studied. Free carbonyl groups in dialdehyde 
starch-tanned collagen were detected and estimated at different 
pH values, and the nature of the free carbonyl groups was investi- 
gated by degradation studies of dialdehyde starch-tanned collagen. 
Treatment of amino acids with dialdehyde starch at neutrality and 
room temperature caused browning within a few hours. The rates of 
browning with several amino acids were compared, and the proper- 
ties of the reaction product of glycine and dialdehyde starch were 
studied chromatographically and by infrared analysis. The struc- 
ture of dialdehyde starch and the existence of complex equilibria in 
aqueous solutions of dialdehyde starch and the possible mechanism 
of tannage were discussed. 


INTRODUCTION 


It has been known for a long time that formaldehyde and certain other 
aldehydes are active tanning agents. The reactions of collagen with formalde- 
hyde, acrolein, crotonaldehyde, and glyoxal have been exhaustively studied 
by different workers. In recent years the commercial availability of certain 
polyfunctional aldehydes has created considerable interest regarding their 
use as tanning agents. Seligsberger and Sadlier (1) and Fein and Filachione 
(2) recently made a study of the tanning action of straight-chain aliphatic 
dialdehydes. The tanning property of dialdehyde starch was reported by 
Filachione and coworkers (3, 4). They found that dialdehyde starch-tanned 
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collagen resembled glyoxal-tanned collagen in certain respects. But informa- 
tion in regard to its tanning mechanism is scanty. In the present. paper the 
reactions of collagen and certain modified collagens with dialdehyde starch 
and modified dialdehyde starch under different conditions of pH, temperature, 
presence of salts, etc. are reported. A study was also made on the degradation 
of dialdehyde starch-tanned collagen as well as the reaction of dialdehyde 
starch with certain amino acids to elucidate the probable mechanism of tan- 
ning. 


EXPERIMENTAL 


Preparation and analysis of modified collagens.—Collagen was pre- 
pared from the butt portion of a fresh buffalo hide (5). The different modified 
collagens, viz., deaminated, deamidated, methylated, and hypobromite- 
treated collagens were prepared and analyzed as per the procedures reported 
earlier (6, 7, 8). 


Dialdehyde starch.—A 91°; oxidized dialdehyde starch obtained from 
the U.S. Department of Agriculture was used throughout the present study. 
The dialdehyde starch was dissolved by autoclaving a 10% suspension in water 
at 120°C. for half an hour, and the concentration was adjusted by suitable 
dilution. In the present study, all the reactions were carried out using the 
autoclaved solutions of dialdehyde starch. 


Reaction of collagen with dialdehyde starch at different pH values.—Five- 
gram portions of collagen were tanned with 100 ml. of 5% dialdehyde starch 
solutions, the pH values of which were previously adjusted to different 
values and were maintained by periodical addition of acid or alkali. The 
flasks were allowed to stand at 35°C. for 24 hr. At the end of the tanning 
period, the final pH of the supernatant solution was determined, and the 
tanned collagen samples were thoroughly washed and air-dried. Moisture and 
ash were determined by standard methods, and total nitrogen by semimicro 
method. Fixed aldehyde was calculated as the difference between 100 and 
the sum of hide substance and ash on a moisture-free basis. 


Effect of temperature—The reaction of collagen with dialdehyde starch 
was investigated at three different temperatures, viz., 20°C., 35°C., and 50°C. 
[he reaction was carried out as described previously at two different pH’s, 
viz., 7 and 5. 


Effect of certain salts on the fixation of dialdehyde starch—In previous 
studies Nayudamma et al. (9, 10) found that the presence of certain salts 
increased the fixation of formaldehyde in collagen. The effect of some of these 
salts in the fixation of dialdehyde starch was therefore studied. Five-gram 
portions of collagen were tanned with 100 ml. of 5% dialdehyde starch in the 
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presence of these salts using a concentration of 100 mg. equivalent of the 
salt per 100 g. of the hide substance. The pH of the system was adjusted to 
7, and the material was tanned for 24 hr. and analyzed as before. 


Reaction of dialdehyde starch with several modified collagens.—Five-gram 
portions of the modified collagen were treated with dialdehyde starch solu- 
tions at three different pH’s, as mentioned previously. After the reaction 
the collagen was thoroughly washed, and the fixed aldehydes were deter- 
mined as before. The conversion factor for determining the hide substance 
was calculated from the nitrogen content of each modified collagen. The 
fixation of dialdehyde starch by Ultramid 6A was studied in an identical 
manner. The polyamide was made more reactive by the method of Gus- 
tavson and Holm (11). 


Experiments on pretanning or retanning with dialdehyde starch.—The ef- 
fect of pretreatment of collagen with other tanning agents such as chrome, 
sulfonyl chloride, and formaldehyde on the fixation of dialdehyde starch 
and also the retanning of dialdehyde starch-tanned collagen with these tan- 
ning agents were investigated. Pretreatment of collagen with sulfonyl chlor- 
ide was done as reported previously. Chrome tanning and formaldehyde 
tanning were done by the usual methods. The pretanning and subsequent 
retanning were all done at the same pH. 


Estimation of free carbonyl groups in dialdehyde starch-tanned collagen.— 
In order to find out whether all the carbonyl groups of dialdehyde starch 


react with collagen, the carbonyl content of several of the reaction products 
was determined by the sodium borohydride method of Rankin and Mehl- 
tretter (12). A blank with the same amount of untanned collagen was also 
carried out to correct for any hydrogen that might be taken up by the pro- 
tein. The blank value with the untanned protein, however, was found to 
be negligible. 


Degradation studies with dialdehyde starch-tanned collagen.—Dialdehyde 
starch on drastic hydrolysis with aqueous acid is reported to give substan- 
tial yields of glyoxal and D-erythrose by scission of the acetal bridge link- 
ing the first two to the other four carbon atoms of the original oxidized 
glucose residue (13-16). Smith and coworkers (17) reported that reduction of 
dialdehyde starch with Raney nickel or sodium borohydride followed by acid 
hydrolysis leads to a quantitative yield of glycolaldehyde and erythritol. 
These reactions were therefore utilized to find out the nature of the free car- 
bonyl groups in dialdehyde starch—-tanned collagen. If the carbonyl group on 
C; remained free in the tanned collagen, then on reduction with sodium boro- 
hydride and subsequent acid hydrolysis erythritol would be obtained from 
the reaction product. Similarly, if the aldehyde group on C, remained free, 
on reduction and hydrolysis glycolaldehyde would be obtained. 
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(a) Reduction of dialdehyde starch-tanned collagen with sodium borohy- 
dride.—Ten grams of dialdehyde starch-tanned collagen (at pH 7) were 
suspended in 300 ml. of water, sodium borohydride (1 g. in 25 ml. of water) 
was added in portions with vigorous stirring, and the alkaline reaction mix- 
ture was left overnight. An additional quantity of sodium borohydride 
(0.5 g.) was added, and the reaction mixture was allowed to stand for another 
6 hr. The mixture was then neutralized with dilute hydrochloric acid, enough 
concentrated HCl was added to make the concentration of the acid 1N, and 
the mixture was then hydrolyzed for 6 hr. at 100°C. The hydrolysate was 
freed from peptides and amino acids by the method of Gottschalk and Ada 
(18). The final effluent obtained from the Dowex 50 (H™) column was then 
concentrated and spotted on Whatman No. 1 filter paper and chromato- 
graphed according to Hamilton and Smith (19) with a mixture of 1-butanol- 
ethanol-water (4:1:5). After the run the paper was developed with both 
Tollen’s reagent and the Vanillin perchloric acid reagent of Godin (20). Meso 
erythritol prepared from dialdehyde starch was also run as a control under 
identical conditions. Only small amounts of erythritol could be detected in 
the hydrolysate from reduced dialdehyde starch-tanned collagen. 


(b) Determination of glyoxal unit.—The identification of glycolic aldehyde 
as such in small amounts in the hydrolytic products of reduced dialdehyde 
starch-tanned collagen presented difficulties, since the usual aldehyde re- 
agents such as phenylhydrazine yielded an osazone, the bisphenylhydrazone 
of glyoxal with this aldehyde. The quantitative determination of the glyoxal 
units present in the dialdehyde starch-tanned collagen before and after re- 
duction with sodium borohydride was therefore used as a means for determin- 
ing the participation of this unit in the reaction with collagen. Glyoxal can be 
determined colorimetrically without major interference from glycolaldehyde. 
Degradation of dialdehyde starch with dilute mineral acid leads to extensive 
changes in the molecule, and the possibility of recondensation of hydrolytic 
products introduces an added factor in the study of the HCl breakdown prod- 
ucts of periodate oxystarch (21, 22). However, Grangaard et al. (23, 24) and 
Michell and Purves (25) found that steam distillation of the products of meth- 
anolysis of dialdehyde starch gave a good yield of glyoxal tetramethylacetal 


which could be quantitatively estimated as glyoxal either colorimetrically or 
by precipitation with suitable reagents. This method was therefore followed 
in the present study. 


Ten grams of dialdehyde starch-tanned collagen (at pH 7) which had been 
dried over P,O; under vacuum was heated under reflux for 3 hr. with 300 ml. 
of a 10% hydrogen chloride in dry methanol. The excess solvent was removed 
from the neutralized brown solution by distillation under diminished pressure, 
and the residue was diluted with water and steam-distilled nearly to dryness. 
Additional water was then added, and the steam distillation was continued 
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until the still pot was again nearly dry. The glyoxal tetramethylacetal was 
hydrolyzed by acid and estimated by the specific colorimetric method of 
Ariyama (26) using Benedict’s uric acid reagent. The same weight of dialde- 
hyde starch-tanned collagen after reduction with sodium borohydride was 
similarly hydrolyzed and steam-distilled, and the distillate was analyzed for 
glyoxal by the same method. 

It was found that the color of the reduced sample was of much lower in- 
tensity than that of the non-reduced sample. This may be attributed to the 
presence of free carbonyl groups on C; in the dialdehyde starch-tanned col- 
lagen. 


Reaction of collagen with modified dialdehyde starch—The dicarbonyl 
glucose residues in dialdehyde starch contain a free hydroxyl group in the 
6 position which may allow the formation of a cyclic hemiacetal linkage 
with one or other of the aldehyde groups. Besides, there is also the possibility 
that some of the dicarbonyl glucose residues in dialdehyde starch may exist 
in the “hemialdal” form. By “hemialdal” are meant residues containing the 

CH(OH)-O-CH(OH)- group (cf. Barry and Mitchell (27). The interaction of 
collagen with dialdehyde starch may therefore involve two types of reactions. 
In one case the true aldehyde group may react just as the other ordinary al- 
dehydes, and in the other case the “hemialdal’’ or hemiacetal groups may re- 
act, especially with the basic groups giving cyclic derivatives analogous to the 
N-substituted aldosylamines (28) obtained similarly from aldoses. To find 
out whether the latter type of reaction takes place in the case of collagen, it 
was considered desirable to investigate the reaction of collagen with dialde- 


hyde starch, hydrogenated in the presence of palladium charcoal catalyst. 


Cadotte et al. (29) had shown that when the periodate oxidation products of 
the methyl a-D-hexo-pyranosides are hydrogenated under pressure in the 
presence of palladium charcoal catalyst at room temperature, only the alde- 
hyde groups not involved in ring formation are reduced. The reaction of 
collagen with dialdehyde starch hydrogenated under pressure in the presence 
of palladium charcoal catalyst was therefore studied. 

One hundred ml. of a 5°7 dialdehyde starch solution in bidistilled water was 
transferred to the hydrogenation bomb, 3 g. of palladium charcoal catalyst 
5°) was added, and the hydrogenation was performed at a pressure of 1200 
lb. per square inch with mechanical shaking at laboratory temperature for 
15 hr. The solution after filtration from the catalyst still gave a positive re- 
action with Schiff’s reagent and also strongly reduced the Fehling’s solution. 
The hydrogenation was therefore tried at an elevated temperature using a 
30°% palladium charcoal catalyst. The reaction was performed against a pres- 
sure of 1200 lb. per square inch with mechanical shaking at 50°C. for 18 hr. 
The product still reduced Fehling’s solution and restored the color to Schiff’s 
reagent. To find out whether the tanning potency of this solution was in any 
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way impaired, 5 g. of collagen was tanned with 100 ml. of this reduced solu- 
tion at pH 7. A control experiment with non-reduced dialdehyde starch was 
also carried out under the same conditions, and the tanned samples after 
hltration and washing were analyzed for the shrinkage temperature and fixed 
polyaldehyde. The results obtained however showed that the tanning prop- 
erty of dialdehyde starch was not impaired to any great extent by the hydro- 
genation procedure. Since the product after hydrogenation still reduced 
Fehling’s solution and also restored the color to Schiff’s reagent, it is not very 


clear whether these reactions were due to incomplete reduction of the polyal- 


dehyde or whether both the carbonyl groups of the oxidized glucose residues 
in dialdehyde starch were modified in a manner similar to that proposed for 
glycogen polyaldehyde (30) and were not available for reduction by the 
method followed. 


Reaction of dialdehyde starch with amino acids.—Studies on the aldehyde 
binding of amino acids have done much to clarify the general problem of 
the protein aldehyde reactions, and it was therefore considered to be of 
interest to investigate the reaction of dialdehyde starch with some simple 
amino acids. When dialdehyde starch reacted with collagen and certain 
amino acids in neutral and alkaline pH, a yellow to brown color was pro- 
duced. The development of brown color in solutions containing mixtures of 
amino acids and reducing sugars had been well known, and it was first des- 
cribed by Maillard (31). Such browning reactions of proteins and amino acids 
with reducing sugars have been investigated exhaustively, because of their 
role in the non-enzymatic browning of many foods and other natural products. 
Wittgenstein and Berry (32) have also recently investigated the mechanism 
of staining of skin by solutions of dihydroxy acetone, a three-carbon ketose 
sugar. They found that the reaction of skin with dihydroxy acetone producing 
a brown “artificial tan” appears to proceed through combination with amino 
groups in skin proteins, and particularly by combination of dihydroxy ace- 
tone with the free guanidino groups of arginine. The reaction of dialdehyde 
starch with some of the constituent amino acids of collagen and the relative 
browning of these amino acids with dialdehyde starch were therefore compared 
to find out which of the amino acid residues in collagen are more associated 
with the browning reaction. 

First 0.5 m. moles of the amino acids were dissolved in 0.5 ml. of water, then 
0.5 ml. of 3.4M phosphate buffer (pH 7.6) and 4 ml. of 5°% dialdehyde starch 
solution adjusted to the same pH were added, and the reactions were allowed 
to proceed at room temperature (35°C.) for 18 hr. The reaction mixtures 
were then made up to 50 ml., and the readings of the solutions were taken in 
the Klett-Summerson photoelectric colorimeter with a green filter. A blank 
reading was also taken by using 4 ml. of the dialdehyde starch and making it 
up to 50 ml. after keeping for 18 hr. with 0.5 ml. of the buffer. The reading 
of this solution was subtracted from all the readings. 
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Since trace of copper is reported (33) to accelerate the browning reaction 
of amino acids with glucose, it was considered of interest to determine wheth- 
er copper will influence the reaction of dialdehyde starch with amino acids. 
In one experiment it was found that copper in minute concentration (4 mg. 
of CuSO, 5H.0O in a total volume of 5 ml.) accelerated the rates of browning 
of glycine with dialdehyde starch. 


(a) Examination of the reaction products of dialdehyde starch and glycine.— 
To 25 ml. of a 10% solution of dialdehyde starch was added 2.6 g. of gly- 
cine dissolved in 20 ml. of water. The pH of the mixture was adjusted to 
7, and the reaction was allowed to proceed for 24 hr. at 35°C. Aliquots 
were spotted on Whatman No. 3 filter paper and developed with butanol- 
acetic acid—water (4:1:5). The chromatograms were run for about 15 hr., 
dried, and then sprayed with one of the following reagents: (a) aniline hydro- 
gen phthalate (34), (b) resorcinol-HCl in butanol (35), (c) 0.2% ninhydrin in 
wet butanol, (d) the Elson-Morgan reagent for glycosylamines as modified 
for use as a spray (36), and (e¢) naphthylamine phosphoric acid reagent (37). 

The chromatograms after development with the solvent revealed the 
presence of a brown material at the baseline with appreciable trailing down- 
wards. On development with ninhydrin a very strong violet spot which cor- 
responded to glycine was obtained. Besides, the trailing portions of the 


brown material also gave a positive reaction with ninhydrin on heating at 
105°C. for 15 min. With the Elson-Morgan spray a portion of the trailing 
part gave a weak purple color, but Selivanoff’s test and other ketose reagents 
gave a negative reaction. With aniline hydrogen phthalate spray only a weak 
reaction was observed. 


(b) Infrared examination.—A solution of dialdehyde starch was allowed 
to react with excess glycine at pH 7 as before, and the final reaction prod- 
ucts were exhaustively dialyzed in several changes of distilled water and 
finally dried in vacuum. The yield of the final brown product obtained was 
very low, as some colored compounds also passed through the dialysis mem- 
brane. A Nujol mull of the brown product was prepared, and the infrared 
spectrum of this mull was recorded in the frequency range 4000-650 cm.-!. 


DATA AND DISCUSSION 


Effect of pH.—The data obtained relative to the effect of pH on the fixation 
of dialdehyde starch are given in Table I. 


From the table it is seen that the fixation of dialdehyde starch in common with 
other aldehydes increases with pH up to 7. However, contrary to the behavior 
of other aldehydes, the fixation of dialdehyde starch decreases with increasing 
pH above 7, even though the shrinkage temperature has been reported (3, 4) 
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TABLE I 
EFFECT OF pH ON THE FIXATION OF DIALDEHYDE STARCH BY COLLAGEN 


Final pH Grams dialdehyde starch fixed per 100 
grams of collagen 


Nm 


HH wr w 


to increase steadily up to pH 9. An appreciable amount of dialdehyde starch 
is also fixed at lower pH. Lollar (38) also found that wool keratin reacted with 
dialdehyde starch in acidic pH. This may mean that the same type of reac- 
tions may be taking place as in the case of other aldehydes. Dialdehyde starch 
might react with the acid amide groups in the acidic region and with amino 
and guanidino groups of collagen with the increase in pH. 

The lower fixation of dialdehyde starch in the alkaline pH can be explained 
on the basis of the high sensitivity of dialdehyde starch toward alkali. Perio- 
date oxystarch, like periodate oxycellulose, has been shown (39) to be ex- 
tremely sensitive to degradation by alkali by virtue of the presence of dialde- 
hyde groups. Hydrolysis may take place either at the 1,4-bonds (39, 40, 41) or 
at the C;-O bonds (42), giving depolymerized and decomposition products 
which may take part in the reaction in the alkaline range. Since these cleavage 
products will have a lower molecular weight than the original dialdehyde 
starch, the fixation of dialdehyde starch (by weight) decreases in the alkaline 
range. Though there is a reduction (by weight) in the fixation, the inter- 
mediate aldehyde products may fix and tan more, resulting in the higher T, at 
high pH values. 


Effect of temperature.—The results obtained for the fixation of dialdehyde 
starch at different temperatures are given in Table II. 


TABLE II 


EFFECT OF TEMPERATURE ON THE FIXATION OF 
DIALDEHYDE STARCH BY COLLAGEN 


Temperature, °C. Grams dialdehyde starch fixed per 
100 g. of collagen 
pH 5 pH 7 


8.1 
9.6 
10.7 
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From the table it is seen that the fixation of dialdehyde starch increases in 
the neutral and acidic pH with increase in temperature. Sloan and coworkers 
(43) found no reaction between urea and dialdehyde starch at neutral or 
acidic pH at room temperature. However, at elevated temperatures reaction 
with urea occurred at neutral and acidic pH. The increased fixation of dial- 
dehyde starch in the neutral and acidic pH can therefore be attributed to an 
increased number of amide and other groups taking part in the reaction. Since 
the penetration of dialdehyde starch into collagen is slower than that of the 
simpler aldehydes, casehardening was liable to occur at high temperatures, 
and hence the effect of temperature above 50°C. was not studied. 


Effect of different salts on dialdehyde starch tannage-—The values obtained 
for fixation of dialdehyde starch in the presence of certain salts are given in 


Table ILI. 


TABLE III 
EFFECT OF DIFFERENT SALTS ON DIALDEHYDE 
STARCH TANNAGE AT pH 7.0 


Grams dialdehyde starch fixed per 
100 g. of collagen 


Sodium acetate 17.1 
Magnesium acetate 6 
Sodium sulfate 0 


Sodium chloride 5 
Control (no salt) 6 


From the table it is clear that sodium acetate and magnesium acetate increase 
the fixation of dialdehyde starch considerably, whereas sodium sulfate and 
sodium chloride do not materially influence the fixation. 


That the increase in the fixation observed with sodium acetate and mag- 
nesium acetate is not due to any binding of the salts is evident from the fact 
that these samples did not show any abnormal values for ash contents. In a 
previous study Nayudamma et al. (9) had shown a similar trend in regard to 
the fixation of formaldehyde by collagen in the presence of salts. Evidently, 


the dialdehyde starch reacts in a similar fashion to that of formaldehyde. 


Reaction of dialdehyde starch with modified collagens.—The data 
obtained for the fixation of dialdehyde starch by modified collagen and poly- 
amide are given in Table IV. 

The results obtained with the fixation of dialdehyde starch by modified 
collagens suggest that the basic groups of collagen are mostly concerned in 
the reaction. Thus the removal of e-amino groups greatly reduces the fixation 
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TABLE IV 


FIXATION OF DIALDEHYDE STARCH BY MODIFIED COLLAGENS 


Substrate 
used 


Untreated 


( ollagen 


Deaminated 


collagen 


Hypobromite - 


treated 


collagen 


Deamidated 


collagen 


Methylated 


( ollagen 


Extent 
ot 
modifi 
cation 


None 


All €-amino 
groups 


destroyed 


70°% guanidino 
groups 


destroyed 


60°, amide 
groups 


destroyed 


80 m. moles 
methoxyl 


A mide* 


groups 
x i] 


Grams dialdehyde starch 
fixed per 100 g. 
of collagen 


Free* 
amino 
groups — 


pH 5 pH 7 pH 9 


6.0 9.6 


introduced/ 


x. 


Ultramid 6A 


*Expressed as millimoles per gram. 


of the dialdehyde starch at the acidic and neutral pH, and the destruction of 
about 70°% of the guanidino groups also influences the fixation in the alkaline 
range. A slight reduction in the fixation of the dialdehyde starch by lime- 
treated collagen has been observed at acid and neutral pH. As a part of the 
amide groups is destroyed in lime-treated collagen, it appears that the amide 
groups may take part in the fixation of dialdehyde starch at the acid and neu- 
tral pH. The fixation of dialdehyde starch by deaminated collagen at acid and 
neutral pH may therefore be at least partly due to the reaction of the amide 
groups. 


As almost the same amounts of dialdehyde starch are fixed by methylated 
and untreated collagen, it appears that the carboxyl groups do not take part 
in the fixation of dialdehyde starch. It has also been observed that only very 
small amounts of the polyaldehyde are fixed by Ultramid 6A. This slight fix- 
ation may possibly be due to the amino end groups of the polyamide and not 


to the keto-imide linkage. It may therefore be assumed that there is no pri- 


mary reaction between dialdehyde starch and the peptide groups. 
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In the case of hypobromite-treated collagen the reduction in the fixation 
of dialdehyde starch is more pronounced in the alkaline region than in the 
acidic region, further confirming that the guanidino groups of arginine come 
into play only in the alkaline region. 

Dialdehyde starch is reported (44) to form cross-linked water-resistant 
hlms with methyl cellulose and similar cellulose ethers. It is also reported (44) 
to give wet and dry strength to paper and to insolubilize polyhydroxy com- 
pounds. These results suggest that dialdehyde starch may probably react 
also with the hydroxyl groups of collagen under suitable conditions. The data 
obtained in the present study, however, are not sufficient to demonstrate un- 
equivocally that the hydroxyl groups take part in the reaction under the 
tanning conditions employed. Further work using proteins (e.g., silk fibroin) 


rich in hydroxy groups and deficient in basic groups as well as with O-acetylat- 


ed collagen is being carried out to verify whether hydroxy groups also take 
part in the reaction. 


Pretanning and retanning studies.—The results obtained with the 
tanning and retanning studies are shown in Table V. 


TABLE V 


PRETANNING AND RETANNING WITH DIALDEHYDE STARCH 


Total Sulfur 
Nature of tannage tanning content CrOs3 content Shrink- 
zents fixed g./100 g. of g./100 g. of age 
100 g hide hide tempera- 
collagen* substance substance ture 


Dialdehyde starch, pH 4 3 - 7 U. 

Chrome-tanned, pH 4 11 Sods 425°C. 

Chrome-tanned and then retanned with dialde- — 4 ee 
hyde starch, pH 4, room temperature 

Dialdehyde starch-tanned followed by chrome, 120°C. 
pH 4 

Chrome-tanned and then retanned with D.S., — ‘ TC. 
pH 4, 35°C. 

Dialdehyde starch, pH 7 or. 

Formaldehyde, pH 7 88°C. 

Dialdehyde starch, retanned with HCHO - -- 80°C. 

Formaldehyde, retanned with D.S., room a3 - 81°C. 
temperature 

Formaldehyde, retanned with D.S., 35°C. a 89°C, 

R.SO.Cl-tanned ; an ot. 

R.SO.Cl, followed by D.S ; 5 78°C. 

D.S., followed by R.SO,Cl 


*Determined from hide substance. 
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Since the total amount of tannins fixed is calculated as grams per 100 g. of 
hide substance by the difference method, factors have to be introduced to 
estimate the dialdehyde starch fixation when collagen is pretanned or retanned 
with other tanning agents. The results could only be taken as comparative 
rather than absolute to indicate the trend of the reaction and the mechanism 
of tanning involved in this reaction. 

From Table V it is observed that if collagen is pretanned with chrome, the 
hxation of dialdehyde starch by retanning at the same pH level is increased as 
compared to the value obtained with collagen. Similar is the case with for- 
maldehyde fixation. Pretreatment with chrome may activate the basic groups 
for rapid reaction with dialdehyde starch. Dialdehyde starch may also com- 
plex with chrome, accounting for the increase in fixation as compared to the 
control. 

When collagen is, however, retanned with chrome after being tanned with 
dialdehyde starch, the amount of dialdehyde starch fixed is somewhat lower. 
In both cases the amount of chrome fixation is somewhat lower than that of 
the straight tannage of collagen with chrome. It appears, therefore, that some 
amount of chrome is stripped out of the protein in the former case, whereas 
in the latter case the fixation of chrome is impaired to a certain extent by the 
blocking of the reactive groups of collagen by dialdehyde starch. 

Aldehyde pretannage blocks the basic amino groups. In the course of 
chrome tanning, the amino groups act as a buffer for the acid hydrolyzed from 
the basic chrome salt, and in the absence of amino groups the chromium fixa- 
tion is reduced to an extent. 

That some amount of chrome is stripped out of the system by dialdehyde 
starch is evident from the fall in the shrinkage temperature and also from the 
results obtained at a higher temperature of retanning (35°C.). It is seen that 
on retanning the chrome-tanned collagen with dialdehyde starch at 35°C. 
more of the chromium is stripped off the protein in the wet condition. 

Pretreatment of collagen with formaldehyde reduces the fixation of dialde- 
hyde starch remarkably, indicating clearly that both the formaldehyde and 
dialdehyde starch may be reacting at the same functional groups at pH 7. 
When the dialdehyde starch-tanned collagen is retanned with formaldehyde, 
the total fxation is only slightly reduced, indicating little or no reaction of 
formaldehyde with dialdehyde starch—tanned collagen. It is quite probable 


that some amount of dialdehyde starch is stripped out of the leather by re- 


tanning with formaldehyde, resulting in a slight weight loss in the total fixa- 
tion. 

Pretreatment of collagen with dialdehyde starch does not seem to reduce 
the fixation of sulfonyl chloride. Evidently, the sulfonyl chloride strips the 
dialdehyde starch from the protein, as it has more afhinity toward the colla- 
gen, and the fixation of sulfonyl chloride is exactly equal to that obtained in 
straight tannage with collagen. The total fixation of sulfonyl chloride and 
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dialdehyde starch should be in the order of 16.9 g. per 100 g. of hide substance 
at pH 7 if they are reacting with different individual groups. But when the 
dialdehyde starch—-tanned protein is treated with sulfonyl chloride, the total 
fixation is only 9.8%, of which 8.3% is accounted for by sulfonyl chloride, as 
the sulfur content is the same as that of the control in the straight tannage 
with sulfonyl chloride. Hence the amount of contribution of dialdehyde 


starch is only about 1.59%. Thus, the major part of dialdehyde starch is 
stripped out of the system by the sulfonyl chloride. This is also evident from 
the fall in the shrinkage temperature. On the other hand, as compared to 
16.9°, the total fixation is 15.1°7% when sulfonyl chloride-treated collagen is 
retanned with dialdehyde starch. The contribution of sulfonyl chloride cal- 
culated from the sulfur content is 7.27, and the contribution of dialdehyde 
starch amounts to about 8.9% as compared to the control of 9.7°% in the 
straight tannage. This again confirms the earlier finding of Nayudamma et al. 
(10) on the fixation of formaldehyde by sulfonyl chloride—treated collagen. It 
was shown that sulfonyl chloride pretreatment increases the fixation of for- 
maldehyde as compared to the control, and it was attributed to the high re- 
activity of the sulfonamide groups formed for further fixation of formalde- 
hyde. A similar type of reaction might also be occurring in the case of dialde- 
hyde starch. From all these studies it is clear that dialdehyde starch behaves 
very similarly to formaldehyde and that it reacts with the acid amide, amino, 
and guanidino groups depending upon the pH range. 


Carbonyl content of dialdehyde starch-tanned collagen.— The free 
carbonyl contents of collagen tanned with dialdehyde starch at different pH 
values are shown in Table VI. 


TABLE VI 


CARBONYL CONTENT OF DIALDEHYDE STARCH-TANNED COLLAGEN 


pH of tannage Amount of dialdehyde starch m. moles aldehyde groups found 
fixed, g./100 g. of collager free per g. of collagen 





From the above table it is seen that the free carbonyl groups of tanned col- 
lagen increase with increasing pH up to pH 7. The free carbonyl groups in 
the sample tanned at alkaline pH have been found to be much lower than 
those in the samples tanned at neutral or acidic pH. This is probably due to 
the fact that the free carbonyl groups are modified in the alkaline condition. 
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Pacsu (45) and Fry et al. (46) postulated that periodate-oxidized polysacchar- 
ides are reacted upon by alkaline solutions in the manner of an inner Canni- 
zzaro reaction. Head (47) had shown that in both mono- and polysaccharides, 
dialdehydes are converted to carboxyl slowly in the presence of dilute alkali. 
In the case of the dialdehyde glutaraldehyde, Fein et al. (48) found that as 
much as 50°% of the glutaraldehyde was destroyed in 3 hr. in the pH region of 
9 to 10. The lower amount of carbonyl groups in the case of dialdehyde starch 
tanned collagen in the alkaline region may therefore be attributed to the pro 
found effect of the alkaline media on dialdehyde starch itself. 

Sloan and coworkers (43) also found that when dialdehyde starch was treat- 
ed with urea, only one mole of urea per repeating unit reacted, leaving one 
carbonyl group free. These authors considered the reaction merely as result- 
ing in reaction of urea, with only one of the available carbonyl groups leaving 
the other in the hydrated or lactol ring form. 

Recent studies on the periodate oxidation products of glycosides and poly- 
saccharides have shown that the dialdehydes and polyaldehydes formed tend 
to exist as cyclic acetals and hydrates (29, 30, 49-53). Infrared studies also 
favor this contention (54, 55). In the oxidation of starch with periodic acid, 
the terminal glucosyl unit is oxidized in a manner identical with that of the 
methyl 2-D-glycopyranoside (29, 53), and hence by analogy this unit would 
exist as a hemiacetal in the form of a 1-4-dioxane derivative. The structure of 
the oxidation products of the intermediate glucose residues, however, have 
not been established with certainty even though it has been pointed out by 
Michell and Purves (56) that the erythrose residue formed by periodate 
cleavage of the intermediate 1,4-linked residue might well exist in a furanose 
ring form. Recent observations on the periodate oxidation products of methyl 
4:6-O-benzylidene «-D-glucoside (57-61), cellulose (62), and glycogen (30), 
however, suggest that complex equilibria may exist in aqueous solutions of 
periodate-oxidized starch. Nevell (62) has shown that about 25% of the 
oxidized chain units in periodate oxycellulose combined with methanol in. a 
manner analogous to that of the oxidation product of methyl 4:6-O-benzylidene 
z-D-glucoside, which exists as a hemialdal hydrate. In the present study it 
has also been observed that when dialdehyde starch is refluxed with methanol 
and the product subjected to prolonged evacuation over phosphorous pentox- 
ide, the product still contained some bound methanol. The amount of bound 
methanol (methoxyl) was determined by refluxing with water and distilling 
the methanol released. The methanol so obtained was oxidized by cold potas- 
sium permanganate to formaldehyde, and the formaldehyde formed was de- 
termined spectrophotometrically by the chromotropic acid method. The de- 
termination was carried out as reported by Mathers and Pro (63) using known 
amounts of methanol as the reference sample. The amount of methanol so 
obtained corresponded to about 18 molecules of methanol per 100 chain 
units. It appears therefore that about 20°% of the oxidized chain units in 
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periodate oxystarch reacts with methanol in a manner identical with that of 
the oxidation product of methyl 4:6-O-benzylidene glucoside and thus exists 
in the hemialdal form. In the other oxidized units the primary alcohol group 
is probably involved in a cyclic hemiacetal linkage with one or other of the 
aldehyde groups. 

The analysis of the so-called glycogen polyaldehyde by Abdel-Akher and 
Smith (30) has recently shown that approximately one molecule of water 1s 
shared between two aldehyde groups as in the structures I and II. That 
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dialdehyde starch may also exist in this structure is supported by the recent 
observation (52) that treatment of starch polyaldehyde with methanolic 
hydrogen chloride introduces methyl acetal groups with concomitant cross- 
linking similar to that depicted in I and II above. It appears therefore that 
complex equilibria may exist in aqueous solutions of the products of periodate 
oxidation of starch. 

The presence of free carbonyl groups in dialdehyde starch—-tanned collagen 
can also be explained on the basis of such complex equilibria that may be 
expected to exist in aqueous solutions of dialdehyde starch. The results ob- 
tained with the degradation studies of periodate oxystarch-tanned collagen 
suggest that the reaction does not take place exclusively with one aldehyde 
group. Small amounts of erythritol were detected in the hydrolytic products 
of reduced dialdehyde starch—-tanned collagen and evidence was further ob- 
tained for the presence of free aldehyde groups on C, also in the dialdehyde 
starch-tanned collagen. The results obtained further suggested that prob- 
ably more of the aldehyde groups in position 2 are free than in position 3. The 
significance of these results can be understood more clearly only if the relative 
proportions of the different isomeric forms in which the oxidized glucose resi- 
dues of dialdehyde starch exist in solution are known. Since the aldehyde 
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group not involved in cyclic ring formation may be the one which readily un- 
dergoes reaction with collagen, the relative proportion of the furanose struc- 
ture (A) or dioxane structure (B) will also be a determining factor as to which 
of the aldehyde group is taking part more in the reaction. 
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Jayme and Maris (15) have also reported that one (that on C atom 3) of the 
two aldehyde groups of periodate-oxidized cellulose has considerably greater 
reactivity than the other. Since dialdehyde starch is a polymeric aldehyde 
containing several dicarbonyl glucose residues linked together, it is possible 
that steric factors and non-availability of protein groups might have pre- 
vented certain dicarbonyl g!ucose residues from taking part in the reaction. 
The free carbonyl groups detected in dialdehyde starch—-tanned collagen may 
also arise from such dicarbonyl glucose residues which contain both the car- 
bonyl groups free. 


Reaction of dialdehyde starch with amino acids.—The reaction of 
dialdehyde starch with amino acids is shown in Table VII. 


TABLE VII 
BROWNING OF AMINO ACIDS WITH DIALDEHYDE STARCH* 


( Reaction time — 18 hours) 


Substance Extent of Browningt 


Glycine 59 
DL-Alanine 

L—Leucine 

L-Threonine 

DL-Serine 

L—Hydroxyproline 
DL-Phenylalanine 

DL-Valine 

DL-Aspartic acid 
DL-Asparagine 

L.-—Glutamic acid 

L-Glutamine 

L-—Iysine monohydrochloride 
L-Arginine monohydrochloride 


*Reaction conditions as mentioned under Experimental. The last two compounds were dissolved in 0.5 ml. 
N alkali instead of water 
tThe actual colorimetric reading of the brown solution taken against a blank of dialdehyde starch solution. 
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From the table it is seen that lysine is the most reactive; the appearance of a 
brown color with this amino acid was noticed within 30 minutes. Mixtures of 
dialdehyde starch with arginine, leucine, valine, glutamic acid, asparagine, 
and glutamine also gave brown colors of moderate intensity. Wittgenstein 
and Berry (32) found that the browning reaction in the case of dihydroxy ace- 
tone was more prominent in the case of arginine. However, the conditions 
under which they carried out the reactions are not known. In the present 
study the reaction was performed at pH 7.6, and in this pH it is doubtful 
whether the guanidino groups of arginine will be available for reaction. In 
the case of asparagine and glutamine the intensity of the color developed is 
almost double that of aspartic acid and glutamic acid respectively. It is evi- 
dent, therefore, that the amide groups of asparagine and glutamine are tak- 
ing part in the reaction with dialdehyde starch at the neutral pH. The hy- 
droxy amino acids, serine, threonine, and hydroxyproline, browned much 
less readily than the other amino acids. The same trend of results was also 
obtained by other workers in the case of glucose (33), acetaldehyde (64), and 
dihydroxy acetone (32). It would appear that the nature of the aldehyde is 
also a determining factor in the browning reaction because many aldehydes 
like formaldehyde, acrolein, chloral, benzaldehyde, etc., did not produce any 
browning with proteins (64). Acetaldehyde, dihydroxy acetone, aldol, and 
glyceraldehyde, on the other hand, are reported to produce rapid browning 
with proteins and amino acids. Driezen and coworkers (65) found that 
browning was produced by exposure of the organic matrix of human teeth to 
dihydroxyacetone and DL-glyceraldehyde, and they attributed it to the 
formation of melanodin-like pigments. Richards (66) was able to isolate the 
enolic form of N-(carboxymethyl)-amino-1l-deoxy fructose as an intermediate 
in the browning reaction between glycine and d-glucose. Wittgenstein and 
Berry (32) suggested that reactions similar in nature occur between dihydroxy 
acetone and amino acids. Guthrie, Honeyman, and Parsons (60) have found 
that the product of periodate oxidation of methyl 4,6-O-benzylidene «-D- 
glucoside, isolated as the hemialdal monohydrate, reacted readily under 
mild conditions with several amines giving cyclic derivatives which closely 
resembled the N-glycosyl-amines. 

In order to find out the nature of the brown compound formed in the re- 
action of dialdehyde starch with amino acids, a study of the infrared spectrum 
of the brown compound obtained by the interaction of dialdehyde starch 
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with glycine was made. The reaction of dialdehyde starch with glycine may 
take place in different ways. The aldehyde group may react with the amino 
group either in the manner of a Schiff base type (I) or aldehyde-amine addi- 


\ / 
cH ‘cH 
NH NH 
R R 


tion type (II). Besides, the hemiacetal and hemialdal units may also react 
in a manner analogous to the formation of aldosylamines. 


The infrared spectra of the glycine-dialdehyde starch compound gave a 
sharp peak at 6.05y usually caused by a C=N— linkage and thus gave 
evidence for the compound having a Schiff base structure (1). The compound 


also exhibited a band at 2.88 » which could have been given by either an NH 


\ 


or OH grouping. The presence of C=N linkage in glycine dialdehyde 


starch is also in agreement with the observation of Mester (67) who found 
that the phenyl hydrazine derivative of dialdehyde starch gave the formazan 
reaction, thus showing that it had a Schiff base structure. Sprung (68) has 
pointed out that the monomeric Schiff bases of formaldehyde and aliphatic a- 
mines are practically unknown in aqueous solutions. However, well defined 
Schiff bases formed by the reaction of acetaldehyde and higher aliphatic alde- 
hydes with methylamine have been prepared by Kahovec (69). The reaction 
product of dialdehyde starch with glycine also gave a positive reaction with 
ninhydrin. Ninhydrin is an effective reagent not only for amino acids but also 
for primary aliphatic amines and even for some secondary aliphatic amines 
(70). A positive reaction with this reagent coupled with the other properties 
therefore suggest that dialdehyde starch glycine compound may also contain 
some of the aldosylamine or aldehyde amine addition type of linkages. A 
negative reaction with the ketose reagents suggests that no rearrangement of 
an Amadori type has taken place. Even though the reaction of dialdehyde 
starch with simple amino acids cannot be strictly compared with that of an 
insoluble fibrous protein like collagen, it appears reasonable to assume that in 
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the tanning of collagen with dialdehyde starch the basic groups and the amide 
groups are mainly involved in the reaction. 

The authors’ thanks are due to the U. S. Department of Agriculture for 
kindly supplying dialdehyde starch and to Badische Anilin and Soda-Fabrik, 
Ludwigshafen, Germany, for supplying Ultramid 6A as gift samples. 
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Dr. Thomas C. Thorstensen, Associate Editor of JALCA and Director of the Thomas 
C. Thorstensen Research Laboratory in Lowell, has been re-appointed by the Board of 
Trustees of Lowell Technological Institute for one year’s occupancy of the Chair in Leather 
Chemistry, sponsored by The Leather Associates of Lowell Technological Institute, Inc. 
In this academic position, Dr. Thorstensen again will have charge of the undergraduate 


program in leather chemistry at the Institute. The Chair was established one year ago 


with Dr. Thorstensen as first holder. 
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THE BASICITY OF CHROME TANNING 
COMPOUNDS AND SOLUTIONS* 


W. H. Hartrorp 


Solvay Process Division 
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Syracuse, N. F. 
INTRODUCTION 


The concept of basicity has been used by the chrome tanner for many 
years, and the importance of a reasonably accurate expression of this property 
of a chrome tanning liquor is well known to the industry. It is not the purpose 
of this discussion to dwell on the effects of basicity variations on tannage. 
Instead, the intent is to point out that in the determination, calculation, and 
reporting of basicity, things are not always what they seem. These erroneous 
conclusions have sound statistical and chemical reasons for their existence, 
and it is the purpose of this paper to point out some of these. 


THE CONCEPT OF BASICITY AND METHODS FOR ITS EXPRESSION 


A solution of a normal chromic salt, such as chrome alum, is not an effective 
tanning agent. If a source of hydroxyl ions, such as NaOH, is slowly added to 
the normal solution, the pH rises (but may drop on standing), the violet tinge 
of the normal salt solution disappears and becomes green, and the solution 
acquires the ability to tan. Much research has confirmed the fact that what 
has happened has been the replacement of water molecules in the chromium 
ion complex by hydroxyl, followed by polymerization and evolution of hy- 
drogen ion (olation and oxolation). 


[(Cr(H.0),]+*++ + OH » [Cr(H.0),(OH)]** + H.O 
OH 


Jf 


- 
2{Cr(H;O) (OH) ]|* * > ((H:0).Cr  Cr(H.O),]*+*+*+* + 2H.0 
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*Presented at the 7th Biennial Congress of tl International Union of Leather Chemists Societies, Aug. 
20-25, 1961, Washington, D. C. 
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The properties of the chrome liquor are determined by concentration and 
history, and also by the relative extent to which the hydroxyl ion is combined 
with the chromium. If we consider a simple chromic salt like the chloride, 
we may consider the basicity increasing stepwise from the normal salt, which 
is not basic at all, to the hydroxide, which is completely basic: 


[(Cr(H,O),|Cl; 
{Cr(H,O) (OH) |Ch 
(Cr(H,O),(OH),|Cl 
(Cr(H.O),(OH)s] 


Early workers in the field attempted to place some significance on a three-, 
six-, or twelve-step replacement of the anion by hydroxyl and hence used a 
fractional scale of basicity: the compounds listed above would be 0, 1/3, 2/3, 
and 3/3 basic; a sulfate such as Crs(OH),.(SO,); would be 5/12 basic. 


It soon became apparent that basicity in chrome liquors could be varied 
continuously, and in 1920 Schorlemmer (1) proposed that basicity be defined 
as a percentage, the basicity being the chromium combined as hydroxyl ex- 
pressed as a percentage of the total chromium. This expression is in general 
use today. 


Other figures and constants related to basicity have fallen into disuse. The 
“precipitation figure” is a measure of the amount of alkali which may be add- 


ed to a liquor without initiating precipitation of hydrous oxides. Other things 


being equal, the higher the basicity, the lower the precipitation figure. Many 
factors other than basicity influence this determination, and so this method 
of McCandlish (2) is of historic interest only. The “acid constant’’, formerly 
applied to solid chrome tanning compounds, was the number of milliliters of 
0.1 N alkali required for a permanent hot phenolphthalein end point divided 
by the total grams of Cr.O, (plus Al.O,, if present) in the sample. 


METHODS OF DETERMINING BASICITY 


It would be convenient if a single measurement could be made which would 
yield directly an accurate figure for basicity. This is unlikely, for if we refer 
to the original definition of this attribute, we find the concept of a ratio of 
hydroxyl to chromium is fundamental. Hence, any method for the determina- 
tion of basicity must involve two measurements: an analysis for chromium 
and one for hydroxyl. Because of this fact, the accuracy of a basicity deter- 
mination depends on the accuracy of both determinations. We will inquire 
into the statistics of this a little later on. In the meantime, we may consider 
the methods themselves. 
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Determination of chromium.—In all modern work, chromium is de- 
termined by oxidizing the element quantitatively to the hexavalent state, 
then titrating. This titration is variously carried out: 


1. Addition of ferrous sulfate and backtitration with dichromate or perman- 


ganate. 
2. Direct titration with ferrous sulfate. 
3. Addition of excess KI and titration with thiosulfate 


These three titration methods, if properly carried out, are highly accurate. 
They have been used for many years on all kinds of chromium analyses. The 
permanganate titration may run into trouble in high-chloride solutions; the 


iodine-thiosulfate method cannot be used if iron or copper is present. But in 


general the source of trouble in chromium analyses can be traced to situations 
where not all the chromium in the original sample is in the hexavalent condi- 
tion at the start of the titration. 

Several methods are in general use for preparing the solution for titration, 
starting with a solid tan or tanning liquor. 


4. Oxidation with perchloric acid.—This is the official procedure of the 
American Leather Chemists Association (3). The sample is digested with a 
perchloric-nitric-sulfuric acid mixture until the chromium is oxidized, cooled, 
boiled to remove chlorine, and titrated. However, tests by an ALCA commit- 
tee (4) show that complete recovery of known amounts of chromium gave 
recoveries ranging from 96.88% to 99.60%. The lowest results were obtained 
when the standard K.Cr.O,; carried through the process was first reduced with 
sodium bisulfite. Smith (5) has shown that the concentrated perchloric acid 
solution develops peroxide-like compounds on cooling, which may reduce 
chromium to the trivalent state; this is again borne out by the ALCA commit- 
tee, where somewhat better results were obtained on rapid cooling of the 
oxidation mixture. 

Inasmuch as perchloric acid fuming in the presence of chlorides is used for 
the removal of chromium from a sample, it is obvious that if chlorides are 
present, either in the original liquor or a result of the action of sugars or or- 
ganic acids in the liquor on the perchloric acid, there is a potential loss of 
chromium by volatilization (8). The funnel used as a crude reflux condenser 
in the ALCA method is possibly insufficient to prevent this loss. Schoeller 
and Schrauth (6) propose the use of a condenser and recovery of the conden- 
sate. 

More complete oxidation is reported to be obtained if a small amount of 
silver nitrate is added to the oxidation mixture (7). Taking precautions to 
prevent volatilization losses, Lynn and Mason recovered known milligram 
quantities of chromium with a maximum loss of 0.8% and an average loss of 
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only 0.3°%. Under similar conditions without silver nitrate, results were 
5.2% low on the average. 

The available data tend to show that the present perchloric acid method 
tends to give low results for total chromium in a liquor or leather. The loss 
will give variations in the calculated basicity figures in a manner to be dis- 
cussed below. The use of silver nitrate to promote complete oxidation is 
worthy of trial, or a supplementary oxidation with persulfate and perman- 
ganate in the presence of silver ion, as in steel analysis (9), can be used to in- 
sure complete oxidation. 


5. Wet oxidation with peroxide.—This method was first proposed by Alden 


10). When sodium peroxide is added to chrome tanning solutions, the solu- 


tion turns to a clear yellow, and the chromium is quantitatively oxidized to 
chromate. The solution is boiled to destroy peroxide, cooled, acidified, and 
titrated. The procedure has been brought up to date and published (11). 

Three sources of error exist in this method. First, it is extremely difficult to 
destroy the last traces of peroxide. At least 30 minutes’ boiling are required 
unless a catalyst such as ferric alum is added, when 10 minutes suffice. This 
has been investigated by the author (12). 

Second, and more serious, is the effect of organic matter and other reducing 
agents in the tanning liquor. The oxidation potential generated by alkaline 
peroxide, while sufficient to oxidize chromiun,, is insufficient to oxidize sugars 
and many other organic materials commonly encountered in tanning liquors. 
When the solution is acidified prior to titration, the hexavalent chromium is 
reduced by these materials and is not available for titration. 

A third source of error stems from the occasional presence of insoluble 
chromium compounds in a solution. These will normally be dissolved and 
oxidized in the perchloric acid method but may escape oxidation in the per- 
oxide method. 


6. Fusion with sodium peroxide.—This method is customarily used on solid 
chrome tanning materials and is a general method for dry samples which do 
not contain much organic matter. It has been abundantly tested on chrome 
ores and similar refractory materials (12) and is capable of good accuracy. 
The sample is fused with dry sodium peroxide in a suitable crucible (usually 
ingot iron), and the cooled fusion is leached with water, boiled to destroy 
peroxide, acidified, and titrated (11). If an iron crucible is used, the iodide- 
thiosulfate titration cannot be used. 


The method is accurate, but not convenient for liquors, which must be 
evaporated to dryness before fusion. 


An indication of the results obtained with the above three methods was ob- 
tained by quadruplicate determinations on a commercial chrome tan: 





BASICITY OF CHROME TANNING COMPOUNDS AND SOLUTIONS 


Method % CreOz 


Perchloric acid oxidation 24.05 + 0.17 
Wet peroxide oxidation 23.70 + 0.12 
Peroxide fusion 24.35 + 0.06 





7. Other methods.—Several other procedures are listed by Merry (13) but 
have little advantage over the above methods and are not used to any extent. 


They are: 
a. Wet oxidation with hydrogen peroxide (equivalent to (5) above) 
b. Wet oxidation with permanganate 
c. Wet oxidation with hypobromite 
d. Fusion with sodium carbonate, with borax or MgO added 


A method which appears to have special interest where a spectrophotometer 
or photoelectric colorimeter is available involves conversion of all the chro- 
mium in a liquor to the stable oxalate complex ion [Cr(C,O,);] "and measur- 
ing the absorbance at the characteristic frequency (19). The conversion is 
effected by refluxing in acid solution in the presence of excess oxalate. The 
method requires little manipulation, although about 1 hour’s refluxing is re- 
quired. 


Determination of hydroxyl.—lIdeally, hydroxyl would be determined 
by adding acid to a chrome liquor in a direct titration: 


(Cr(OH)(H.O),]** + H* — > [Cr(H,O),]*+* 


Unfortunately, this cannot be done. No property of the solution, i.e., col- 
or, pH, conductivity, etc., responds abruptly when the correct quantity of 
acid has been added. Taube (14) has shown that the electronic structure of 
chromic ions is such that rapid responses cannot be expected. Accordingly, 
three procedures have been developed for the determination of hydroxyl. 

The first, and best known, depends on replacement of the anion associated 
with chromium in the tan. This, the official ALCA method and the one gen- 
erally used, has the following characteristics: 


1. Alkali titration (ALCA “Schorlemmer” method).—The sample is diluted 
with water and heated to boiling. Standard sodium hydroxide is added to 
give a pink color with phenolphthalein; it is convenient to use three portions 
of sample with the second and third having 0.5 and 1.0 ml. additional NaOH. 
Each sample is boiled, allowed to settle, and examined for a faint pink color. 
If necessary, additional NaOH is added, boiling is resumed until a pink color 
is observed, and the volume is recorded. Considerable skill is needed in de- 
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tecting the end point, but with experience it may be estimated to 0.1 ml. of 
0.1N NaOH. Various procedures have been proposed to facilitate reading the 
end point. The ALCA (15) follows the lead of Stiasny (16) and uses a porce- 
lain dish for the titration. In our laboratory we believe the true end point 
can be detected more readily by titrating in a beaker and allowing the super- 
natant liquid to be viewed in a “‘light box” against an illuminated white back- 
ground (11). 

The method measures the anion or acidity associated with the chromium; 
the ideal reaction which is taking place can be exemplified as follows: 


{(Cr(OH)(H.O),]** + 20H > [(Cr(OH);(H.O);] + 2H.O 


The number of equivalents of hydroxyl in the sample is thus equal to the 
number of equivalents of chromium present less the number of moles of hy- 
droxyl used in the titration. In the above equation, three equivalents (1 mole) 
of Cr react with 2 equivalents of hydroxyl; hence the sample contained one 
equivalent of hydroxyl. 

The mechanical problems of detecting the end point in this method are not 
inconsiderable. A series of ten samples of solid chrome tan were analyzed by 
three chemists (A, B, and C) using the two methods of detecting the end point 
given above. Results are shown in Table I. It is apparent that with this group 
of operators a significantly lower titration, and hence higher hydroxyl con- 
tent, would be recorded with the porcelain dish technique. 


TABLE I 


VARIATIONS IN BASICITY TITRATIONS FOR TWELVE 
SAMPLES OF SOLID CHROME TAN 


Basicity Titration, ml. 0.1 NaOH/g. tan 


Sample A B C B Cc 
Light Light Box Light Box Porcelain Porcelain 


61 

62 

63 

62 

61 

6 62 

7 63 

8 63 

9 62 

10 63 


62 
62 
62 
62 
62 
62 
63 
62 
62 


63 


62 59.6 59. 
62 60.5 59 
63 60.6 59 
62 60.0 60 
62.4 60.4 58 
62 58.8 58 
62 61.2 61 
61.2 60 
61.0 60 
63. 62.8 61 


62.74 60 59 


swan Uw 


ww US se 


wm > 


62 


a 


mn 


Average 62 


A more serious potential error in this method is the effect of organic mate- 


rials which possess masking properties. These include acetate, formate, and 
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polyhydroxy compounds such as sugars. If these are present in significant 
quantity, they will be coordinated with the chromium and not completely 
displaced by hydroxyl under the conditions of the usual titration: 


|(Cr(OH)(CH,COO)(H.O),|* + OH > [(Cr(OH).(CH;COO)(H,O),;] + H,O 


Applying the calculation as outlined above, we see that our three equivalents 
of chromium have required only one equivalent of hydroxyl to complete the 
titration. We would, therefore, assume that we had two equivalents of hy- 
droxyl already present in the liquor, instead of one,and would report a basicity 
twice as high as actually the case. Thorstensen and Theis first reported this 
effect to the ALCA in 1952 (17). Typical of the errors produced are those re- 
ported on addition of sodium acetate to a 33% basic sulfur dioxide—reduced 
liquor. This should produce no effect on the true basicity. 


Moles NaAc/Mole Apparent Basicity 
CraOzs ALCA method)* 





33 
33 
35 
34 
35 
39 
40 
45 
50 
60 


*Numerical data are not given in the reference. Figures are read off the published graph. 


The effect of formate is much less; that of oxalate, one of the strongest mask- 
ing or complexing agents for chromium, is much greater. These results led 
these authors to the development of a second procedure for determining the 
hydroxyl combined with chromium which would eliminate this error. 


2. Oxalate titration (‘‘Lehigh” method).—Since oxalate complexes more 


strongly with chromium than hydroxyl or any organic substance normally 
encountered in chrome tanning, the addition of oxalate to a chrome solution 


should liberate the hydroxyl and convert the chromium to an oxalate complex. 


In acid solution it has been shown that the trioxalate complex [Cr(C,O,);] 
is quantitatively formed (18, 19). Hence, if excess oxalate and acid are added 
to a chrome liquor, the hydroxyl and other ions will be displaced by the oxa- 
late, and the acid will be reduced in quantity by an amount equal to the hy- 
droxyl associated with the chromium: 


[Cr(OH)(CH;COO)(H;:O),]* + 3C.0, + 2H* > [(Cr(C.0,)3] 
CH,COO- + H* + 4H.O 
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In the equation, the reduction of equivalents of hydrogen ion from two to 
one corresponds to the one hydroxyl equivalent associated with the chromium. 

In the practice of the method, 15 ml. 0.5N H.SO, are added to a sample of 
chrome liquor containing about 0.05-0.1 g. Cr.O; equivalent. Fifty ml. of 
2.5°;, Na,C.O, are added, and the mixture is boiled under reflux for one hour, 
cooled, then titrated with a pH meter to pH 8.3. (Indicators such as phenol- 
phthalein are masked by the color of the solution.) 

We have found this method workable. It does take longer than the regular 
ALCA method and requires a pH meter. 


Computation of basicity.—As has been mentioned above, basicity is a 
ratio and represents the equivalents of hydroxyl expressed as a percentage of 
the equivalents of chromium. in the Lehigh method this ratio is found di- 
rectly, since hydroxyl is measured in terms of disappearance of the excess 
standard acid used. In the ALCA method it is the acidity which is calculated 
and the hydroxyl obtained by difference: 


Basicity=* x 100 (Lehigh) [Equation I] or f~" x 100 (ALCA) 
1 ; 


Cc 


(Equation IT) 100 (1 - *) 


Where a=equivalents of acid consumed in Lehigh titration, 
b=equivalents of base used in ALCA titration, and 
c=equivalents of Cr present in sample used for basicity titration*. 


Because basicity is a ratio, the accuracy with which either of the two anal- 
vses is carried out will affect the answer. If B is expressed in Equation [I] as a 
function of a and c and in [II] as a function of 6 and c, we have the following 
equations: 


In [I] dB- oF 5, + oF dc, whence: 


Oa Oc 


I0o rooa 


dB-= da : 
Cc c? 
ys 
In [II] db oF 4 ol whence: 
OD Oc 


dc 


1oodb _roo0b 


mcm [IV] 


9 


¢ - 


dB 


For 1 mole of Cr in a 33°% basic tan, as has been shown, a=1, b=2, c=3. 
If a 1°% error is made in measuring each of these quantities in turn, corre- 


sponding in turn to da=.01, db=.02, de=.03; 


*It 's a matter of coincidence that the equivalent weight of Cr corresponding to a change in oxidation num- 
ber of 3 in the Cr determinatior the same as that corresponding to a valence of 3 in chrome tanning solutions 


Consequently, the normalities of t can be used interchangeably in these determinations 
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In [III] for da=.01, dB= +.33% 
for dc=.03, dB=-—.33% 


In [IV] for db=.02, dB=-.66% 
for dc=.03, dB= +.66%. 


These simple calculations bring out some rather interesting relationships. 
If other analyses are accurate in measuring a basicity B, then 


In the “Lehigh” method: 


A high error in the oxalate titration of x°% produces a high error in basicity 


of Bx/100%. 


A high error in the chromium titration of x°% produces a /ow error in 
basicity of Bx/100%. 


In the ALCA method: 


A high error in the alkali titration of x°% produces a Jow error in basicity 


of See 100~ B)x %. 


100 


A high error in the chromium titration of x% produces a high error in 
(100— B)x ,, 
eet” Ty, 

100 


basicity of 


In actual practice the problem is, of course, not this simple. We do not know 
accurately the basicity of a sample prior to analysis, and we must assume 
that the mean values of a group of carefully performed chromium and alkali 
or oxalate titrations are as close as we can come to the correct values for bas- 
ing our basicity calculation. We will usually find that the individual values 
upon which these means are based are distributed about the mean according 
to normal probability laws. We can calculate a standard deviation for the 
equivalents of alkali and chromium and express our basicity as: 


B=10 (1-° =~) (V] 
cz 
where b and c are the mean values of the equivalents of alkali and chromium. 


Statistical theory tells us that under these conditions the standard devia- 
tion in basicity is given by: 


? b O;, a 
B = 100 — + _ 4 
" ( ‘) ( b, ‘9 ) va] 
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Equations (V) and (VI) do not mean much in their abstract form, so it 
might be well to look at an actual case. 

Twenty samples of a single tan were analyzed by a single chemist, using 
the peroxide fusion method for total chromium and the light-box method for 
detecting the end point in the alkali titration. For the samples in question, 
the average milliequivalents of chromium, c, came out to be 3.791, with a 
standard deviation, o,, of 0.0101. The corresponding figures for alkali were 
b=2.434 and o, =0.0038. These correspond to 2.7 and 1.6 parts per thousand 
respectively and testify to about as good analytical work as can be expected. 
Calculation of B and og leads to a mean value of basicity of 35.80% and a 
standard deviation of 0.20%. Applying the laws of statistics again, this means 
that if this chemist were to continue his analyses of this tan indefinitely, 


68.26% of the results would lie between 35.60% and 36.00, 
95.46% of the results would lie between 35.40° % and 36.20%, and 
99.74% of the results would lie between 35.20% and 36.40%. 


Thus, under near ideal conditions, once in every twenty times, a good chem- 
ist will report a basicity value outside of a 0.89% range. This may come as a 
shock to those who have thought of basicity as a single measurement and not 
a ratio. This spread of 0.8% represents 244% of the basicity of a 33% tan, 
whereas it might be thought that any good chemist should check within 0.5% 
of the absolute value or 0.16%. 


If conditions are varied somewhat more, and we introduce variations in 
procedures, more than one analyst (A, B, and C), and a group of several 
samples, as in the tans reported in Table I, we find that the results are as 
follows: 


A B Cc B 


Fusion Fusion Fusion Wet HC10,4 Wet HCIO, 
Light-box Light-box Light-box Porcelain Porcelain 


Basicity, B* 34.51 34.34 33.65 35.79 35.88 
Standard Deviation, op* 0.74 0.40 0.48 0.75 0.67 


*These values are adjusted to hypothetical means to eliminate variations between samples. 


Under these conditions, spreads from 1.6 to 3 times those encountered un- 
der the ideal conditions were observed. Hence, in attempting to check between 
laboratories or procedures, it appears that spreads up to 2% may be con- 
sidered normal. 

Some may have observed that in a 33% tan the same percentage error in a 
titration by the Lehigh method introduces half the error that is encountered 


by the ALCA procedure. This is due to the occurrence of a term equivalent 
to (100 —B) in the ALCA calculations as opposed to (B) in the Lehigh method. 
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Hence, if the same relative precision can be attained in the oxalate titration, 
the Lehigh method has an inherent advantage in tans of less than 50% basici- 
ty, and the lower the basicity, the greater the inherent accuracy. Practically, 
this means that a larger sample of low-basicity tan can frequently be taken 
for the oxalate titration without giving an unreasonable titration. We have 
not accumulated sufficient replicate data on the Lehigh method to determine 
whether these higher precisions can actually be obtained. 


Other methods for determining basicity.—-The difficulties inherent in 
seeing a phenolphthalein end point in a solution containing suspended hydrous 
chromic oxide prompted Burton, Glover, and Wood (20) to devise a method 
in which measured alkali and hydrogen peroxide were used to oxidize the 
chromium. A measured excess of acid is added, and the solution is titrated to 
a phenolphthalein end point. The same sample may then be reacidified and 
titrated for chromium. The method suffers from the same weaknesses as the 
wet peroxide oxidation for chromium: some organic matter may be reduced on 
acidification, with loss of chromium and (usually) formation of hydroxyl ion. 

Since the pH of chrome liquors generally increases as basicity increases, 
it may be asked why pH cannot be used as a means of measuring basicity, par- 
ticularly since pH is not greatly affected by slight changes in concentration. 
The answer is: First, pH does not increase rapidly enough with change in 
basicity to form a sensitive indicator. Second, and more important, the his- 
tory of the solution has a much greater effect on pH than basicity. Acid or 
base added to a chrome liquor causes immediate large changes in pH, which 
then reverse slowly over a period of days or weeks. This has been illustrated 
by O’Flaherty, Roddy, and Lollar (21). Third, the presence of organic com- 
plexing agents may also affect the pH. 

For a simple sodium sulfate-chromic sulfate commercial tanning com- 
pound, however, at approximate equilibrium, a rough estimate of basicity 
may be made by measuring pH. A series of tests on such solutions gave the 
following results: 


Basicity Range, % 


pH Range CreOz CrOs 
0.96 Ib/gal. 0.52 1b./gal. 
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| 


26-30 
30-33 
33-37 
37-41 
41-45 
45-48 
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THE EFFECT OF OTHER ELEMENTS IN THE TAN 


Up to this point, we have considered chrome liquors containing chromium 
and the alkalies as the only metallic ions. The alkaline earths are not compat- 
ible with the sulfate ion usually employed in tan liquors and are not usually 
encountered. On the other hand, iron, aluminum, zirconium, and other weakly 
basic polyvalent elements are reported to have some tanning action, and some 
of these are added to both tannery-prepared and commercially solid chrome 
tans. 

Like chromium, these elements form basic salts, and although evidence for 
the extensive polymerizations characteristic of chromium is noted only with 
zirconium (22, 23), it is the basic salts which are probably important in tan- 
nage. With iron and aluminun, ions containing two atom: of the element 
have been postulated, but sulfate ions do not enter the complex as in the case 
of Chromium and Zirconium (24). 

The definition of basicity in such mixed solutions is not easy, and we find 
that the two principal methods of determination of hydroxyl, the alkali 
(ALCA) and oxalate (Lehigh) titrations, give radically different results, 
whereas fairly close checks are obtained in analyzing tans which contain 
only small amounts of weakly basic polyvalent elements. Typical results are: 


Tan 
G 


Cr203, % 2 23 . ‘ 24.1 ‘ 24.0 
AhOs, % 7 0.83 1 

Fe.0;, % 8 ace race trace 0.00 0.00 trace 
Basicity, ALCA 32.3 3 oP ox 7 33.49 40.5 35.8 oa 43.0 
Basicity, Lehigh ae 3 58 . 38.1 44.1 39.2 : o1.] 


75 


(Each figure given above is the ge of several determinations on separate samples of commercial solid 
tans.) 


The reason for this discrepancy becomes apparent if we examine the manner 
in which basicity is calculated from these two methods of analysis. 

In the oxalate (Lehigh) titration, if complexing is complete, the hydroxyl 
associated with the various polyvalent ions in the tan is measured directly 
and referred to the chromium only. 

In the alkali (ALCA) titration, the anions associated with the chromium 
and all other weakly basic ions are measured. This number of equivalents is 
then subtracted from the chromium equivalents to determine the number of 
equivalents of hydroxyl, which is then referred to the chromium. If, as is 
always the case when an admixed element is in solution, there are anions as- 
sociated with the admixed element, the hydroxyl calculated as being associat- 
ed with the chromium will be low to the extent that there are anions combined 
with the admixed element. 
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To see how this works out, let us take tan H in the above table as a typical 
case. For the alkali titration: 


B=100 ( 1 if 
. 


35.9=100 ( bemoan ) 
24.2/25.34 


b (equivalents acid /100 g. tan) =0.612. 


But 100 g. tan contain 1.71/16.99 or 0.1006 equivalents of Al,O; which 
may be combined with up to 0.1006 equivalents of acid depending on the 
basicity of the alum in these solutions. Assuming various basicities for the 
alum, we get the following: 


Equivalents of Acid Equivalents of Acid Basicity of 
Combined with Al Combined with Cr 


Basicity of alum, 0% 0.1006 0.5114 
Basicity of alum, 33.3% 0.0671 0.5449 
Basicity of alum, 66.7% 0.0335 0.5785 
Basicity of alum, 100% 0 0.612 


Similarly, the oxalate titration will bend to be high, since it refers all avail- 
able hydroxyl to the chromium. In the example given 


B=100* 


c 


a 


4.2/25.34 


44.0= 100 
2 


a (equivalents of hydroxyl /100 g. tan) = 0.4202. 


Equivalents of OH Equivalents of OH 
Combined with Al Combined with Cr Basicity of Cr 


Basicity of alum, 0% 0 0.4202 44.0 
Basicity of alum, 33.3% 0.0335 0.3867 40.5 
Basicity of alum, 66.7% 0.0671 0.3532 37.0 


Basicity of alum, 100% 0.1006 0.3197 33.5 


It can further be shown that, regardless of the basicity of the admixed 
element, the Lehigh basicity should exceed the ALCA basicity by an amount 
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calculated from the number of equivalents of admixed element present in the 
tan: 


- equivalents of Cr 
equivalents of x (added element) 
OH associated with Cr 
OH associated with x 
anion associated with Cr 
anion associated with x 
basicity by alkali titration 


basicity by Lehigh titration. 


T acr er ber + ay " | 
Cc 


= 100 i: ; | =~ 100 | | 
Co, Cor 


Therefore, in the illustrative case of tan H, the Lehigh basicity should exceed 

0.1006 iiss ; 

0.955 x 100, or 10.53%. This is somewhat in excess 
955 


the ALCA basicity by 


of the observed increase of 8.1°%. For the alumina-containing tans listed 
above, the following data are calculated: 


Tan Tan Tan 
F G H 


Cr2Os, % 23.4 24.1 2 24.0 
AlOs, % 0.81 0.83 71 1.75 
Equivalents Cr203/100 g. 55 0.923 0.951 955 0.947 
Equivalents Al,O;/100 g. t 0.0477 0.0488 1006 0.1030 
By, — Ba, observed . 3.6 3.4 1 8.1 
Br, - Ba, calculated : 5.07 3.43 53 10.88 
71 


Observed, © of calculated 66 74 
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The reason for this discrepancy is not known. It may be due to the failure 
of the trioxalato aluminum ion to form completely under the conditions of the 
analysis. This is most unlikely, as Martell and Calvin (25) list the equilibrium 
constant 


(Are * *) (ey, 
[Al(C.0,)s5] 


10 16.8 


and the complex is reported to form rapidly as opposed to the slowly forming 
chromium complex (14). It is easy to report high results for small amounts 
of alumina, if the alumina precipitate is not well washed and carefully ignited. 
Or, traces of organic matter or masking anions remaining in the tan from the 
sugar used in reduction may interfere with the complete conversion of chro- 
mium and aluminum to hydrous oxides, as described by Thorstensen and Theis 

17) and discussed above. Some of the effect is perhaps due to the last named, 
since the low-alumina tans A~D should show average B,; — B, of 0.71 due to 
their Al.O; and Fe.O, content. The observed average B; — B, is —0.15. Cor- 
rected B, — B,’s from the above table would now average 88°; of theoretical; 
the remainder can easily be accounted for by the inherent inaccuracies of the 
basicity determination. 


We have now shown that in a mixed tan the Lehigh and ALCA basicity 
methods show a difference directly equal to the relative number of equivalents 
of admixing element and chromium. We have also shown that if the basicity 
of the admixing element is high, the Lehigh basicity will be high and the 
ALCA method essentially correct in reporting the basicity of the chromium. 
Conversely, if the basicity of the admixing element is low, the Lehigh method 
is more nearly correct. We now have the problem of determining the basicity 
of an admixing element. This is not easy, but there are clues to instruct us. 


In dilute solutions, the principal reactions taking place are governed by the 
equilibrium 


H.O + [M(H.O),]"* » (M(H.0),(OH) |"! 
The higher the value of the equilibrium constant, 
(H *|[{(M(H.0),(OH)"™' 


((M(H.O),)"*] 


the more readily the metal ion is hydrolyzed, and at a given pH, the higher 
the percentage of the ion in the basic form. The following constants are listed 
for the more important tanning elements (26): 
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not listed, but probably about 10-2 
1.26 X 10~4 


1.12 X 10-5 


\t a pH of 4, in 0.01M solution, it may be calculated that 98.5°7, of Fe 
H.O), ** * 1s converted to basic salt, 55.7% of the Cr(H.0O) ***,, and 10.1% 
of the Al(H.O),** 

In actual practice the ability of zirconium and chromium to form sulfate 
complexes complicates the picture somewhat, and both these elements tend 
toward higher pH’s than expected. The high ionic strength of most tan 
liquors, which contain sodium sulfate, will lower pH. In a series of experiments 
it was found by Dr. R. W. McQuaid in our laboratory that Al.(SO,), solu- 
tions, in the presence of sodium sulfate of sufficient concentration to match 
chromium tanning solutions in ionic strength, are 1.54°% basic at the pH 

2.7-2.8) of a 4 lb gal 33%, basicity tan. 

Therefore, although the evidence is circumstantial, it is fairly well indicated 
that aluminum salts are not basic to any appreciable degree in a chrome tan- 
ning solution of medium basicity. The Lehigh basicity figure, therefore, gives 
the most accurate value for the basicity of the chromium in such solutions, 
or, if desired, the ALCA figure may be corrected to compensate for the alum- 
inum content. 

Data have not been developed for iron and zirconium admixtures, but the 
titration curves available seem to give an indication that zirconium, because 
of the stability of its sulfate complexes, will also be less basic than expected, 
in spite of its probable greater hydrolysis constant. Iron salts are probably 
more basic than Chromium and may precipitate unless heavily masked. 


CONCLUSION 


In this paper the concept of basicity and methods for its determination are 
reviewed. Potential sources of error are pointed out, but it is emphasized that 
the very statistics of the calculation lead to an expected spread of 0.8% 
basicity with 95°; confidence limits for the best analytical work. With differ- 
ent procedures, or analysts, spreads twice this great may be expected. 

With the same relative accuracies of titration there is a mathematical ad- 
vantage in the direct Lehigh titration for liquor basicities below 50°. 

The conventional methods for basicity (ALCA and Lehigh) will always give 
divergent results if more than one element capable of forming basic salts is 


present in the tanning solution. The extent of this divergence is directly pro- 
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portional to the relative amounts of admixing element and chromium, and 
experimental data confirm this fairly closely. 

The expression of the true basicity of the chromium in sucha mixed tan is 
related to the pH-basicity curves of the elements involved. For dilute, non- 
complexed solutions, iron and zirconium have a higher basicity than chro- 
mium; hence the ALCA method will be more accurate. 1f aluminum is admixed, 


indications are that the Lehigh method is more accurate, since both theoretical 
and experimental data point to a very low basicity of Al in Cr solutions of 
medium basicity. In sulfate solutions zirconium also probably is present at 


low basicity because of the stability of its sulfate complexes. 
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In studies conducted primarily during the course of the past decade (1-5), 
it was established that the stability of aqueous lime suspensions is dependent 
upon such factors as the purity of the quicklime, its rate of reactivity with 
water, the size and the electrostatic charge of the particles in solution, the 
temperature of calcination, and the time of ignition of the carbonate. 


Investigations on factors affecting stability through changes in surface area 
were carried out at our laboratories on water suspensions of lime prepared 
from a carbonate (Merck Darmstadt) which was calcined for 6 hours at 900°C. 
(5). The calcined product was cooled in a desiccator and then ground to 100 
mesh. Two-gram portions of the powder were placed into 100-ml. graduate 
cylinders to which water was added, 7.5 times the volume theoretically re- 
quired to transform CaO into Ca(OH),. Following this treatment the cylin- 
ders were stoppered, and the lime was allowed to slake after standing for 1 
hour. At the end of this time volumes were made up to 100 ml., and the con- 
tents of the cylinders were mixed by inversion. 


The rate of settling of each suspension was measured visually or sedi- 
mentophotometrically with a Heywood Photoelectric Sedimentometer before 
and after the addition of pieces of hide, hide extract, and gelatin. The hide 
used was obtained from freshly slaughtered calves, cut into 4-cm. ? pieces, and 
left to dry in a well ventilated place. The dried pieces were then softened by 
immersion in distilled water for 20 hours and sectioned once to several times 


before adding them to the suspensions. The hide extract was prepared by 
macerating 1 g. pieces of fresh calfskin in 5 ml. of a 0.1°% solution of acetic 
acid in water (6). This extract was subsequently passed through cheesecloth 
and stored at 4°C. The gelatin, supplied by E. Merck of Germany, was used 
as such without any special purification treatment. 


Representative results of our experiments are given in Tables I and II. 


It is evident from Table I that for time periods ranging from 1 to 20 minutes 
the volume of cleared supernatant of water suspensions of lime is considerably 
increased following the addition of pieces of hide, dried or softened. Increased 
volume of cleared supernatant over a range of time intervals means increased 
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TABLE I 


SETTLING OF LIME SUSPENSIONS IN THE PRESENCE OF 
HIDE, HIDE EXTRACT, AND GELATIN* 
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HD—hide dried: 4 cm2. dried hide/100 ml. lime suspension 
HS—hide softened: 4 cm2. softened hide/100 ml. lime suspensior 
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rate of settling, which in turn implies decreased suspension stability. Section- 
ing of the surface of hide is accompanied by an even greater increase in the 
volume of cleared supernatant. This volume reaches a maximum of 4 sections 
per cm. ? of hide surface. A further increase in volume of cleared supernatant 
is obtained upon the addition of hide extract and gelatin to the suspensions 
in question. 


The sedimentophotometric results, listed in Table II, are in qualitative 
agreement with the visually obtained results of Table I. Here again the addi- 
tion of pieces of hide increases the transparency of the suspensions, which 
means that the rate of settling is increased or the stability of the suspensions 
is decreased. In contrast to visually assessed settling, transparency, or sedi- 
mentophotometrically measured settling, is considerably greater for dried 
than for softened hide over time periods of 1 to 30 minutes. The transparency 
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TABLE II 


SETTLING IN THE PRESENCE OF HIDE, HIDE EXTRACT, AND GELATIN* 


Sedimentometer Readings 
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*Settling measured sedimentophotometrically. O-setting with C and C( 
tAs under Table I. 


before each measurement. 


obtained after the addition of hide extract is quite low, exceeding that of the 
control suspensions only after a settling time of 13 minutes. The addition of 
gelatin imparts to the suspensions a transparency which bears no relation to 
the rate of settling, being in no case higher than that of the control suspensions. 
This apparent discrepancy between visually and sedimentophotometrically 
obtained results for hide extract and gelatin is due to their forming dispersions 
of low transparency rather than to decreased rate of settling. 


It is concluded that the stability of lime suspensions is decreased in the 
presence of hide, hide extract, or gelatin. The volume of cleared supernatant 
and the transparency of the suspensions are increased as surface area increases 
by sectioning the surface of the hide. Lowering of stability, or rate of settling 
assessed by measuring visually the volume of cleared supernatant, is even 
higher when hide extract and gelatin are added to the suspensions. 
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Experiments are continuing to test a number of surface area affecting agents 


with the purpose of understanding more fully the underlying physicochemical 
processes. 
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Leather has, from the earliest times, been the chief protector of the traveller's belongings. 
In addition to the budget or bag, the luggage of the Middle Ages included the male, prob- 
ably a kind of limp bale or holdall, the clothes-sack, and the gardeviance or food-carrier 
all of leather kept supple with oil or grease, and of medium size to be carried on horse-back. 
The typical medieval travelling chest was the standard, often of vast size and weight, of 
wood covered with leather, protected with wide iron bands which in the lighter seventeenth- 
century coffer were replaced by brass nails helping to keep the diced hide in place. Coffrets 
and forcers, used as strong boxes, were miniature coffers, often elaborately ornamented. 
Other coffers were made of sheets of heavy hide, with designs modelled in relief, which were 
placed over pre-formed receptacles of wattle or wood and sewn together at the edges. For 
low-grade articles, deerskin or cowhide, rudely cured with the hair left on, was commonly 
used from the seventeenth century onwards.—John W. Waterer. ‘‘Leather” in A History 


of Technology, Vol. 11, ed. Singer, Holmyard, Hall, and Williams (Oxford, University Press, 
1957). 


Engineering is a profession. Its members do creative work which results in things that 
people need or want. These things may be highways, submarines, interplanetary vehicles, 
antibiotics, or television. Science, on the other hand, is a search for knowledge. The science 
of mathematics extends abstract knowledge. The science of physics extends organized 
knowledge of the physical world. In each of these consideration can be limited to a care- 
fully isolated aspect of reality. 


The engineer must deal with reality in all its aspects. He must not only be competent to 
use the most classical and the most modern parts of science, but he must be able to devise 


and make a product which will be used by people. Moreover, he must assume professional 
responsibility insofar as the safety and well-being of people are affected by the thing he 
makes.—C. S. Draper, J. H. Kennan, T. K. Sherwood, J. B. Wilbur. "Engineering and 
Education” in Journal of Engineering Education, Vol. 51, No. 10, June, 1961. 
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Brief Biographies of Our Contributors 


Dr. S. M. Bost was born in West Bengal, India. He graduated in science 
from the University of Calcutta and then joined the Department of Bio- 
chemistry, Indian Institute of Science, Bangalore, where he remained for 
about six years. He earned his M.Sc. and Ph.D. degrees from the University 
of Bombay by submitting theses. Next he joined the Department of Bio- 
chemistry, Central Food Technological Research Institute, Mysore, and car- 
ried out research in biochemistry for about four years. Since 1953 he has 
been head of the Biochemistry Department, Central Leather Research In- 
stitute, Madras. He has published many papers on the biochemistry of pro- 
teins, fats, and enzymes, with special reference to leather manufacture, and 
has developed several biological processes, covered by Indian patents, which 
are of value to the leather industry. He is an Associate of the Royal Institute 
of Chemistry, London, and a member of the Society of Biological Chemists, 
India. 


Dr. Winstow H. Hartrorp, a newcomer to the pages of /ALCA, is the 
author of many papers in the field of chromium chemistry. On the research 
staff of the Mutual Chemical Company of America from 1933 on, he ts con- 
tinuing his work on chromium as Research Supervisor at the Solvay Process 
Division Laboratories of Allied Chemical Corporation in Syracuse, New York, 
following the merging of Mutual with Solvay in 1957. He holds an A.B. degree 
from Boston University and $.B. and Ph.D. degrees from the Massachusetts 
Institute of Technology. 


Dr. Y. NayUDAMMA, an active member of this Association, is known per- 
sonally by many of our members because of his residence at Lehigh University 
in the late 1940’s. His undergraduate training was received at Banaras Uni- 
versity. He was a research chemist at the Institute of Leather Technology, 
Washermanpet, India (1943-45), after which he studied at the College of 
Technology, Northampton, England. From 1946 to 1951, he studied under 
the late Prof. E. R. Theis at Lehigh University, where he received his Doctor- 
ate. Since returning to India in 1952, he has been associated with the Central 
Leather Research Institute, Madras, of which he is the Director. He is also 
Honorary Professor and Head of the Department of Leather Technology, 
University of Madras, training graduate and postgraduate students. He is 
the author or coauther of many papers and a member of numerous scientific 
and technical societies of India and abroad, including the ALCA., S.L.T.C., 
etc. He is the Chairman of the Leather Sectional Committee of the Indian 
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Standards Institution, a member of the Leather Development Council, 
Leather Export Promotion Council, etc. 


Dr. K. THomas Josepu was born in Kerala, India. After graduating in 
chemistry from the University of Madras in 1951, he obtained his M.Sc. de- 
gree in organic chemistry from the University of Rajasthan. He joined the 
Biochemistry Laboratory of the Central Leather Research Institute, Madras, 
in January, 1955. His work on the chemistry of skin and hide proteins earned 
him the Ph.D. degree of the Rajasthan University. He has to his credit a 
number of research papers on collagen and connective tissues. He has also 
contributed in the field of aldehyde tanning, particularly on the aldehyde 
binding of amino acids and proteins. 


The course in practical leather chemistry and technology devised 10 years ago by Dr. 
Albert E. Chouinard of the Lowell Technological Institute faculty for A. C. Lawrence 
Leather Company and the New England Tanners Club has been translated into Spanish 
and will be included in the curriculum of the University of Costa Rica for use this year. 
It is also being made available in Spanish and English by the International Cooperation 
Administration for all countries, and the University of Guatemala expects to adopt the 
program. 


Kenneth E. Bell, a member of the board of directors of the Lowell Technological Insti- 
tute Research Foundation, introduced the course into the two Central American countries, 
and evening courses which Mr. Bell presented there likewise are being made available by 
ICA to other Latin-American countries. 


Dr. Chouinard originally gave his course as a series of 24 lectures on a two-hour weekly 
basis at the A. C. Lawrence plant, covering the fields of inorganic and organic chemistry 
for foremen. Subsequently he expanded the curriculum to include practical applications 
in leather chemistry and technology, which with revision became the basis of the profes- 
sional advancement program presented in the LTI Summer School. 


Included in the tannery operations phase of the course are discussions on soaking, pH 
concept, liming, bating, unhairing, control analyses (pH tests and alkalide determination), 
pickling, degreasing, control analyses (acid and salt determination), tanning, dye testing, 
coloring and fatliquoring, drying, and finishing. 


The course was given at A. C. Lawrence for seven consecutive years, concurrently for 
part of that time at the NETC. 
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UNIVERSITY OF LEEDS ANNOUNCES NEW COURSE 


The Department of Leather Industries at Leeds will expand to include two 
branches of study: food science and leather science, both under the guidance 
of the Procter Professor, Professor A. G. Ward. Alongside students of leather 
science taking the recently revised and extended courses leading to the Honors 
or Ordinary B.Sc. will be a similarly sized group reading for the degrees in 
Food Science. Parts of the courses in pure science and in the study of natural 
products will be taken jointly by the two groups of students. In addition, 
food science students will receive preparation in biology, bacteriology, the 
microbiology of foodstuffs, food processing, and the psychology of food accep- 
tance. As with leather science there will be the opportunity for pure scientists 
to take a postgraduate diploma, and for suitably qualified graduates to carry 
out research for the M.Sc. and Ph.D. degrees. During the coming session the 
existing Department is to be extended to include an adjacent three-story 
building, and a very substantial sum will be spent in equipping the new build- 
ing. Certain new specialized techniques will then be available for leather 
research. 


The first food science students will enter the University in October, 1962. 


Manufacture of Sole Leather from Cattlehides Entirely by Drum 
Tannage (3-Phase Tannage). F. Stather, G. Reich, and J. Uhberla. Ges. 
Abhandl. Lederinst. Freiberg/Sa., No. 16, 5-16 (1960).—A report on large- 
and small-scale experiments, on 600 tons of leather, to duplicate results of 
the USSR 3-phase tannage, but using tanning materials available in Eastern 
Germany. In the USSR process, said to be in general use since 1945, hides 
are soaked and unhaired conventionally and cropped, and double bends and 
off-fall are processed separately. The bends are delimed with (NH,).SO,, 
washed, and pickled about 4/5 through in 7-10 hr. using 6-7% salt and 
0).8-1.2% H.SO,. Chrome pretannage is done in the spent pickle with 0.5% 
Cr.0,, 40% basic, on white weight, for 8-10 hr., with addition of 0.1-0.2% 
Na.CO,. The pH of the center layer should be 4.8-5.0, and that of the surface 
layers 4.0-4.2, with uniform Cr distribution. Vegetable tannage is done in 
lots of 9,000 to 10,000 Ib. in 3 phases (24, 48, and 24 hr.) in a 18-21 cu. m. 
drum filled to 60% of capacity, at 4 rpm., in 150-180° float. The skins 
remain in one drum, and the liquor is advanced from phase 3 to phase 2 to 
phase 1 by pumping. The liquor consists of a mixture of oakwood and willow 
bark extracts, with up to 20° syntans. The liquors fed to phases 3, 2, and 1 
contain 16-18.5%, 7-12%, and 5-7% tannin respectively, at pH values of 
3.84.0, 4.2, and 4.8, and temperatures of 37°-40°, 33°-37°, and 27°-30°C. The 
sewered liquor contains 0.8-1.7% tannin. The tanned bends are said to be 
flexible to firm, generally very dark, smooth, only slightly drawn, free from 
brittle grain, thoroughly tanned, and with good wear resistance. Necks and 
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bellies are mottled and show much drawn grain and prominent neck wrinkles. 
The insole leather contains more water solubles than the average European 
leather. The East German experiments employed a blend of 45% syntans, 30% 
spruce bark extract, and 25% imported tannins. Complete replacement of all 
the syntan by imported tannins produced surprisingly little improvement. Good 
results were obtained with 50% syntan and 50% spruce bark extract, extracted 
either with or without sulfite. Syntans alone gave soft, empty leather. The 
tannin concentrations used were close to the USSR process, but purities were 
lower, and percent tannin in sewered liquor was higher (3.4-4.6%). The amount 
of tannin given in phase 3 was 28% on white weight; of this 6-8% was fixed 
in phase 1, 7-11% in phase 2, and about 7% in phase 3. The bends were 
nearly struck through in phase 1. The pH values, regulated by adding NaHSO, 
or Na.CO;, were the same as in the USSR process. Temperatures over 36°C. 
gave poorer leather. Small differences in pickling and Cr pretanning had no 
appreciable effect on the leather. The tests were done in the equipment avail- 
able. Best results, for bends, were obtained in 18-20 cu. m. drums filled to 
60% of capacity, at 4 rpm., with rotation reversed every 30 min., and using 
160-170% float. With higher float, i.e., lower concentration, tannin losses in 
spent liquors were greater. After tanning, the af were rinsed and processed 
normally. Tests showed that it was not necessary to pile the stock after Cr 
pretanning or before the final rinse; in fact, a - rations from deliming 
through final rinse could be carried out in the same drum without removing 
the stock. A water content of 18% at rolling gave best water resistance. It 
was essential to process necks and bellies separately from bends; otherwise they 
were overtanned. The finished bends had degrees of tannage from 55 to 74, 
specific gravities from 0.90 to 1.01, and contained 0.6 0.7¢ o Cr.0,. The 
finished bends were flexible, uniform medium brown, slightly discolored toward 
the belly, and with smooth, non-brittle grain, showing considerable drum 
grain in the belly region. Chemical and physical constants were acceptable 
except for high water absorption. For necks and bellies it was necessary to 
slow the drum to 2 rpm., reverse the rotation every 5-7 min., and increase 
the float to 170-180%. Even so, the leather was much discolored, flat, empty, 
and showed much drum grain. The 3-phase tannage of necks and bellies is 
so far not successful. The Manufacture of Insole Leather from Pigskins 
Entirely by Drum Tannage (3-Phase Tannage). /bid., 17—-22.—Essen- 
tially the same process was employed, using slightly less acid in the pickle and 
a somewhat longer float and therefore lower tannin concentrations. Variations 
in beamhouse processes, especially reliming, strongly affected the rate of tannin 
penetration and the stand of the finished leather. Resistance to sweat was 
noticeably better than that of non-chromed insole leather. The Manufacture 
of Cattle and Pig “Juchten” Leather in 1-Phase Tannage. /bid, 38-43.— 
By “Juchtenleder”, the authors mean vegetable-tanned leather containing not 
over 0.8% Cr,O,, used for uppers of work shoes, military shoes, etc. The 
process described is much like the above, but tannage was done in one liquor, 
in about 21 hr., using a blend containing from 70% to 90% syntans, and only 
10-30% of spruce bark extract. The initial tannin concentration was 10%, 
with a float of 140-170%. Only 14% tannin on the white weight was used. 
The initial pH must be from 4.3 to 4.6 te ensure sufficiently rapid penetration 
and adequate fixation. The finished leather showed much drum grain, and 
was better suited for embossed than for smooth leather. Chemical and physical 
constants were normal except for low degree of tannage (28-37). H.B.M. 
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Investigation of the Tanning Action of Aromatic Syntans. G. Reich. 
Ges. Abhandl. Deut. Lederinst. Freiberg/Sa., No. 16, 44—74 (1960) ; see abstr. 


JALCA, 56, 47 (1961).—Direct methods (various laboratory tanning tests) 
and indirect methods (determinations of tannin by filter or shake method, 
amine or Cd precipitation, tan value, combining value, etc.) for measuring 
tanning power are listed and discussed. No one method is adequate for assess- 
ing tanning power. A rapid direct method for use when rate of penetration 
is not in question consists of treating acetone-dehydrated pelt with an aqueous 
or solvent solution of a syntan, followed by treatment with water as in solvent 
tannage. The syntan previously analyzed contained uncondensed sulfonic acids 
(S), e.g., 2-naphtholsulfonic acid (NS), self-condensation products of S (S-S), 
uncondensed phenolic compounds (P), e.g., dihydroxydiphenyl sulfone (D), 
their self-condensation products (P-P or D-D), and finally mixed condensates 
of the general type S-P, e.g., NS-D. S combines with collagen through acid 
binding at NH. groups, but it has no tanning action except in the case of 
high-molecular-weight poly-S, e.g., ligninsulfonic acid (LS). S-S have limited 
tanning action; they are fixed only at low pH, and only in amount equal to 
the acid-saturation value of collagen. Failure of S to swell collagen is laid to 
non-dissociation of the S-collagen compound. Swelling by salts of S is at- 
tributed to unbalanced charge on carboxyls rather than to simple hydrotropic 
action. When skin is immersed in S for 100 hr., it shows some initial swelling 
that later disappears, indicating that some time is needed to form the stable 
S-collagen compound. Swelling in S salt solutions increases with time. Un- 
condensed P have very little tanning action, and uncondensed D in syntans 
is wasted. P-P have strong tanning action, increasing with number of hydroxyl 
groups and varying with ‘the bridging group. Thus the shrinkage temperature 
of skins tanned with D, dihydroxydiphenyl methane, and dihydroxydiphenyl- 
dimethyl methane was raised by 4°, 8°, and 10°C. respectively. Because P-P 
condensates form a large fraction of the syntan under study, their tanning 
action was studied in considerable detail, employing condensation products of 
phenol, D, and pyrocatechol (C) with NS, naphthalenesulfonic acid (NpS), 
and LS. In some cases the phenolic compounds and the sulfonic acids were 
self-condensed separately, and mixtures of condensates were studied. Tanning 
tests in drums and in series of vats were made, and the leathers were evaluated 
from shrink temperatures, combined tannin, volume yield, and subjective 
qualities. Determination of tannin (filter method), amine precipitation, Cd 
precipitation, purity, salting-out values, etc. were carried out on initial and 
used liquors. Results showed “that P-P condensates surpass P-S in tanning value; 
that better leather is produced when the ratio of S-S to P-P is low; that P-P 
tanning power passes through a maximum with increasing degree of conden- 
sation; and that NS is superior to NpS and LS, and C is superior to D, as 
constituents of the complexes. In drum tannage P-P condensates are absorbed 
selectively; in vat tannage, more S-S condensates are fixed in the first vats 
hecause of more rapid penetration, and more P-P in the later vats. Because 
P-P condensates are fixed at peptide groups, the amount that can be fixed 
is not limited as is the case with S-S or P-S. Ideally, a syntan should contain 
no more S-S, or better P-S, than can be fixed by the skin. Difference in ap- 
parent tannin contents determined at pH 1.5 and 3.5 is a measure of the 
amount of sulfonic acid compounds in the syntan and serves to distinguish 
auxiliary from replacement syntans. H.B.M. 
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Development and Testing of an Apparatus for Dynamic Determina- 
tion of the Water Uptake and Water Penetration Resistance of Sole 
Leather. G. Reich and A. Meissner. Ges. Abhandl. Deut. Lederinst. Frei- 
berg/Sa., No. 16, 84-89 (1960).—The machine is a simplified and cheaper 
version of the Bally Permeometer (cf. Baumann, abstr. JALCA, 53, 424 
[1958]). Five leathers can be tested at once. A strip of leather is flexed under 
pressure against a wet pad. Water penetration is detected electrically. Water 
uptake is measured by weighing the leather after 1500 flexes. Typical results 
are given, including values for mean, standard deviation, and coefficient of 
variability for within-skin, and between-skin within-lot measurements. Much 
greater differences were found between different skins of the same tannage than 
between average values for different tannages. When the test was repeated 
on the same strip after redrying, the water penetration resistance value dropped 
by as much as 759%; water absorption values increased only slightly. Results 
of a third test were little different from the second. Correlation between results 
of static and dynamic water penetration tests was found only in the cases of 
very good and very poor leathers. Testing a Newly Developed Apparatus 
for Determining the Water Penetration Resistance of Upper Leather. 
Ibid., 90-97.—Two machines are described. Both are multiple test machines, 
working on the same principle as the Maeser machine, with electrical detec- 
tion of water penetration. One machine is a flexmeter with attachments for 
mounting a folded strip vertically instead of flat. The other, referred to 
as the “DLI Combination Apparatus,” because it can be used as a flexmeter 
too, is more rugged, better suited for testing heavy leathers, and both the 
stroke length and strokes per minute can be varied. After penetration occurs, 
the contact chain is removed from the leather pocket and replaced by a small 
roll of blotting paper. After 2000 flexes (total), both the blotting paper and 
leather are weighed, and the total water absorbed by and passed through 
the leather is recorded. Typical results are given for averages, standard devia- 
tions, and coefficients of variability for within-skin, and between-skin within-lot 
measurements for various types of leather. Water penetration resistance values 
increased with rate of flexing (because of shorter duration of the test) and 
decreased by as much as 2/3 when the stroke length was increased from 12.5% 
to 25% of the specimen length. Water penetration resistance of leather 
finished with protein finish was lowered comparatively little by skiving off 
the grain, although water uptake and transmission were markedly increased. 
Skiving had a much greater effect on leather with “binder” finish. Some 
correlation was found between water penetration resistance and stability of 
the finish against flexing as measured by the Bally flexometer. H.B.M. 


Analysis of Technical Mixtures of Dihydroxyphenols, I. F. Lang- 
maier. Kozarstvi, 10, 300-4 (1960).—A review of existing methods of analysis 
of mixtures of dihydroxyphenols leads to the conclusion that no published 
method yields exact and easily reproducible results. I, F. Langmaier and 
K. Motycka. /bid., 369-71.—Variations in composition of Difen “and Optol, 
which are important raw materials for syntans, cause the syntans to be non- 
uniform. The Pb acetate precipitation method of analysis is unsatisfactory. 
A new chromatographic method for determining pyrocatechol, 4-methyl pyro- 
catechol and 3-methyl pyrocatechol is proposed, employing Whatman No. 3 
paper spotted with a 2.5% alcoholic solution of the pyrocatechol mixture. The 
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chromatograms are equilibrated for 17 to 18 hr. over the saturated developing 
mixture (CCl, 95 : n-butanol 5), then chromatographed 3 to 4 hr. and dried 
at room temperature. Detection is done with a 3% solution of phosphomolybdic 
acid in 50% aqueous methanol solution 2 or 3 times after drying in alcoholic 
ammonia solution. The pyrocatechol, 4-methyl pyrocatechol, and 3-methyl pyro- 
catechol spots are blue-gray on a white background. Detection is done with 
a Zeiss Leucometer that measures the light dispersed by the spots. Standard 
solutions of the 3 pyrocatechols are compared with the unknown mixture. Six 
determinations of Difen gave values of 19.2% to 28.3% for pyrocatechol, 
22.9% to 33.9% for 4-methyl pyrocatechol, 14.6% to 24.4% for 3-methyl 
pyrocatechol, and 58.6% to 77.6% total dihydroxyphenols. Mean errors were 
0.82%, 2.06%, and 3.68%, or 2.1%, 4.09%, and 5.32% of the average values 
for the respective phenols. The total dihydroxyphenol content of Diphen and 
the proportions of the components influence the condensation and properties 
of syntans. On long storage, Diphen separates into a liquid phase and 3 solid 
phases melting at 20°, 25°, and 50°C., respectively. Both the total dihydroxy- 
phenol content and the proportion of pyrocatechol increase progressively with 
melting point. Crystallization of Diphen at low temperature could be used to 
enrich the mixture with pyrocatechol and get rid of inert components such 


as neutral oils. L.M. 


Sulfite Extraction of Spruce Bark. F. Stather and G. Wiegand. Ges. 
Abhandl. Deut. Lederinst. Freiberg/Sa., No. 16, 98-103 (1960) .—Sulfite ex- 
traction of spruce bark increases tannin yield, but some claim that the quality 
of the tannin is impaired. Laboratory tests were made to evaluate spruce bark 
extract obtained under various extraction conditions. When bark was extracted 
with water at 60° and 95°C.. 0.602 each of NaHSO, and Na.SO, at 95°C., 
and 3% each of NaHSO, and Na.SO,, the percentages of total tannin in the 
bark that were found in the extracts were 60, 87, 97, and 116 respectively; 
purities were 54, 59, 58, and 54; and percentages of tannin precipitated by 
Cd (on total tannin in bark) 42, 59, 69, and 71. After inoculation with 
yeasts and molds and aging 12 weeks, the purities rose to 65, 68, 66, and 57, 
because of destruction of sugars; there were no appreciable tannin losses. 
Salting-out tests gave no useful information. Tanning tests were made with 
fractions obtained by successive extraction with water at 40°C., water at 95°C., 
0.6% each of sulfite and bisulfite at 95°C., and 2.5% each of sulfite and 
hisulfite at 95°C. All extracts were brought to the same solids content, exclusive 
of salts. After 4 weeks, percentages of penetration of the 4 fractions were 100, 
90, 90, and 50, and shrink temperatures were 75°, 73°, 70°, and 65°C. De- 
terminations of Cd precipitation in these fractions did not support the sup- 
position that this determination measures true leather-forming substance, as 
the Cd precipitates in fractions 3 and 4 were strikingly high. Combining 
capacities (see abstr. JALCA, 56, 48 [1961]) were determined for extracts 
obtained by extracting with water at 40° and 95°C., and with 0.6% each of 
sulfite and bisulfite at 40° and 95°C. Contrary to the previous finding with a 
commercial spruce bark extract, the combining capacities increased when con- 
centration of the test solutions was increased from 2% to 4% to 8%. Com- 
bining capacities of the tannin in these 4 extracts were 50, 63, 59, and 55 
in 2% solution, and 50, 71, 74, and 65 in 8% solution. The yield of tannin 
capable of irreversible combination, per 100 bark, were 3.6-3.7, 6.5-7.3, 4.7- 


5.9, and 6.6-7.8. Extraction with small amounts of sulfite and bisulfite increases 
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not only the yield of tannin but also the yield of tannin capable of irreversible 
combination. Further work is needed to determine the optimum extraction 


conditions. H.B.M. 


The Structure of the Fibres of the Collagen Group and Related 
Matters Twenty-one Years After. Ninth Procter Memorial Lecture, Sep- 
tember 23, 1960. W. T. Astbury. J. Soc. Leather Trades Chemists, 45, 186-214 
(1961).—The main developments of the past 21 years are reviewed. 59 
references. S.D. 


Studies in Fellmongering. If. Further Observations on the Sweat- 
ing Process: The Influence of Curing and Soaking Conditions, and 
of Temperature of Sweating. G. H. Green. J. Soc. Leather Trades Chemists, 
£5, 167-74 (1961).—The influence of temperature on rate of sweating and 
solubilization of skin nitrogen was studied using pieces of dried New Zealand 
sheepskins that had been soaked, fleshed, clipped, and dipped in an unhairing 
hacteria culture before sweating. Periodic examination for looseness of wool 
and solubilized nitrogen was made. The rate of sweating increased rapidly 
between 10° and 20°C. and slower between 20° and 35°C. Nitrogen solubiliza- 
tion was independent of temperature. Mainly non-collagenous nitrogen was 
dissolved, even at temperature above 15°C. The influence of curing and soaking 
conditions on rate of sweating at 19°C. was investigated using pieces of freshly 
flayed sheepskin. Drying retards sweating, as does soaking in 10% brine, 


presumably because nutrients, in the form of globular proteins, are made unavail- 
able to the unhairing bacteria. Soaking in dilute brine (about 1%) produced 
optimum sweating conditions. S.D. 


Developments in Combination Tannages. Ill. The Stability of 
Chrome Retan Leather under Warm Humid Conditions. D. A. Williams- 
Wynn and R. L. Sykes. J. Soc. Leather Trades Chemists, 45, 214-21 (1961) .— 
Two leathers produced from the same chromed stock by retanning with 5% 
and 15° wattle extract, but otherwise alike, were compared as to strength 
(lastomer load at grain crack) and deterioration under normal (21°C., 65% 
R.H.) and accelerated (45°C., 95+-% R.H.) aging conditions. The higher 
retannage produced a weaker leather. With these simple chrome-wattle tannages, 
accelerated aging for 3 weeks was found to produce the same loss in strength 
as 32 weeks of normal aging. Masking agents reduced deterioration rate under 
hoth conditions, but the beneficial effect was greater in normal aging. Syntans 
in the retan blend had a similar effect. Exclusion of moisture (by sealing the 
leather in polythene) in accelerated aging reduced deterioration to as little 
as 1/5 of that obtained with the leather not protected from moisture. Apparently 
deterioration is caused by hydrolysis under the acid conditions prevailing in 


leather. S.D. 


The Correlation between Wear Trials and Abrasion Tests on Sole 
Leather: A Report on Co-operative Experiments Organized by the 
Physical Testing Commission of the International Union of Leather 
Chemists Societies. R. G. Mitton, Chairman. J. Soc. Leather Trades Chemists, 
$5, 130-66 (1961).—The report describes machines (10), leather sampling 
(7 leathers), experimental design, and the results obtained in a cooperative 
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test for comparison of abrasion machines as guides to the durability of sole 
leather. Service tests were used to establish durability of shoe soles cut ad- 
jacent to the abrasion test specimens. Nine European leather laboratories 
participated in the test. The results indicate that many machine tests using 
carborundum (paper or wheel) or sand abrasive give good correlation with 
wear, but a machine using a sand jet was found to be worthless. The type 
(e.g., reciprocating, planetary, etc.) and speed of motion of the specimen 
relative to abrasive are not important, but pressure between abrasive and 
specimen may be important, at least for some machines. S.D. 


The Technological Properties of Different Vegetable Tanning Ex- 
tracts Used in Tanning Sole Leather. Dumitri Todor. Leder Kurier, 5, 
56-64 (1961) ; German translation from Industria Usoara, 7, 348-53 (1960) .— 
Three series of tannages with cattlehides 6-7 mm. thick were made as follows: 
Series A. A 3-day tannage in liquors kept at 1°Bé., part static (S), and part 
dynamic (D); in the latter the liquors were rotated 12 hr., left undisturbed 
12 hr., rotated 12 hr., ete. Series B. A 6-day tannage with 1° to 6°Bé. liquors 
strengthened 1° daily, both S and D. Series C. Like B except that all liquors 
contained 20% of the syntan Romatan BCF. Temperature was constant at 
20°—22°C. The extracts were sulfited quebracho, chestnut (Progil), valex, 
valonia, powdered and solid oakwood, and powdered and solid spruce bark. In 
series A the most rapid penetration was with sulfited quebracho; in 3 days pene- 
tration was 60% in S and 64% in D. Spruce penetrated most slowly and was 
33% through the hide (S and D) in the 3 days. In series B quebracho 
diffused fastest and oak and spruce slowest. The difference between S and D 
was greater with slow-diffusing extracts. Quebracho had the greatest combining 
capacity, and valex gave the greatest fixed tannin. Area yields were highest 
with chestnut and valex, weight yields were highest with chestnut and que -bracho, 
and lowest yields were found with oak and spruce. Mixtures of chestnut, valex, 
oak, and spruce were unfavorable. The most compatible (fast diffusion and low 
sediment) mixture was quebracho, valex, chestnut, oak, and spruce. The syntan 
increased rate of penetration and decreased fermentation and sedimentation. 
With information of this type the tanner can reduce tanning time from 60-65 
days to 42-50 days by starting the tannage with fast-diffusing materials, chang- 
ing to medium-diffusing, then completing the tanning with the other materials. 


I.D.C. 


The Action of Anionic and Cationic Wetting Agents on Gelatin. I. 
\. Kiintzel and Jean Claude Le Nénaon. Das Leder, 12, 9-18 (1961).—The 
theory of Ernerth (unpublished) and of Loewe and Otto (see JALCA, 56, 197) 
that wetting agents attach by their hydrophobic part to the hydrophobic amino 
acid side chains of collagen and that swelling then follows because their 
hydrophilic ionic groups attract a water shell, cannot be supported. A study 
was made of the problem with the following two types of gelatin: Type A, an 
ordinary, alkaline-prepared powder, partly anionic, with an isoelectric point 
(IP) of pH 5, (IP was taken as the pH of a 1% solution after removal of 
all foreign ions by an exchanger) ; and Type S, an acid-prepared pigskin gelatin, 
partly cationic, with an IP of 8.8. The pH of aqueous solutions of both gelatins 
was between 6 and 7. The anionic wetting agents were sodium dodecylsulfate 
(NDS), sodium cetylsulfate (NCS), and sodium dodecylbenzenesulfonate, The 
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cationic agents were cetylpyridinium chloride (CPC), cetyltrimethylammonium 
chloride (CTA), and laurylpyridinium chloride. Precipitates formed when a 
very dilute solution of a cationic wetting agent, for example CTA, was added 
to a 0.5% solution of type A gelatin, and when an anionic agent (NCS) was 
added to type S gelatin. A precipitate also formed when solutions of the two 
gelatins were mixed because they had charges of opposite sign. With increasing 
amounts of wetting agent of proper charge, there was first turbidity, then 
precipitation, and finally resolution by peptization of the precipitate. There 
was optimum precipitation of type A gelatin with 0.25—0.3 milliequivalents 
(meq.) per gram gelatin of CTA, and of type S with 0.2-0.25 meq. of NDS. At 
both optima 15-20% of the gelatin remained in solution. Only gelatin in the 
gel form (temperature below 35°) and not too strongly degraded would pre- 
cipitate. When solutions of either type of gelatin were made weakly acid, 
precipitates formed with anionic (NCS) but not with cationic wetting agents, 
whereas if the gelatin solutions were weakly alkaline, precipitates formed only 
with cationic agents (CTA). As pH of the gelatin solution increased or de- 
creased, increasing amounts of wetting agent of proper charge were required 
for precipitation. For precipitation the wetting agent attached by a —OSO,~ or 
a —N(CH,),° group to an ionic group (-COO- or —NH,*) of the gelatin. The 
hydrocarbon portion of the wetting agent then imparte -d hydrophobic behavior. 
Addition of salt (NaCl) in very low concentration favored precipitation, while 
at higher concentrations it brought the precipitate back into solution. At quite 
high concentrations there was again precipitation if the wetting agent was 
capable of being salted out. I. The Action of Wetting Agents. on Gelatin 
Gels. /bid., 82-85.—Although an excess of wetting agent did not cause pre- 
cipitation of gelatin, there was a decided increase in viscosity. For example, 
a 5% solution of gelatin of either type at 35°C., when treated with 3-4 meq. 
of wetting agent of either charge, gave a mixture from which long, thin threads 
could be drawn with a glass rod; threads could not be drawn from pure gelatin 
solutions of this strength. The threads dried quickly in air and were then 
double ee like collagen but did not have its strength. Gelatin gels re- 
semble hide in several ways; however, a concentration of wetting agent high 
enough to Pe eke the gel is too strong to precipitate gelatin, Gelatin discs, 
3.1 cm. in diameter and 3 mm. thick. swelled in water but shrank 17% and 
hecame ania in 0.0003N wetting agent. In higher concentrations of agent 
they remained transparent but did not swell. After 10 days in 0.005N NDS, 
a gelatin gel containing 10% of solid matter started to dissolve at the edges, 
while a 5% gel was entirely in solution. 1.D.C. 


Dipole Properties of Chromium (III) Perchlorate. H. Erdmann. Das 
Leder, 12, 1-8 (1961).—Dipole character may result (1) from asymmetric 
arrangement of the atoms in the molecule, (2) from polarization, (3) from 
pi electrons, or (4) through mesomerism. Studies of chromium perchlorate and 
chromium chloride by dialysis, potentiometric and conductometric titration, 
light absorption, and migration in an electrical field indicated that in all neutrali- 
zation steps the chromium salts when made basic by addition of alkali remained 
purely cationic and that there was no chlorate or chloride bound in the com- 
plex. The complex apparently condenses under the influence of alkali so that 
ine are 2 nuclei in the complex when the salt is 66% basic, 4 when it is 
75% basic, and 8 when it is 87.5% basic. Aged chromium perchlorate solu- 
tions (1 equivalent Cr/ liter) containing more than 2 moles of alkali per Cr 
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gave heavy, white, voluminous precipitates with 1% polyvinylpyrrolidone (PVP) 
solution. Because PVP has only keto-imino groups and no amino or carboxyl 
groups the perchlorate must be dipolar. Sodium perchlorate did not precipitate 
with PVP. A precipitate formed with 33% basic chromium perchlorate if 
it contained 7.9 ml. of perchloric acid, and with 0% basic salt if it contained 
10.7 ml. of the acid. With no salt present 18.65 ml. of the acid gave a pre- 
cipitate. There was no influence of pH. The conductivity of perchloric acid 
with increasing concentration (over 0.1N) increased much less than that of 
hydrochloric acid. The acid therefore contains a large amount of undissociated 
HCI1O,. The ClO, complex in the undissociated acid, because of its relatively 
large electron shell, would be expected to be easily deformed (polarized). 
Although dipole moments cannot be measured in aqueous solutions, the moment 
of NaClO, is probably twice that of NaCl. Substantive (direct) dyes owe their 
action to their dipolar character. On a hide powder column both chromium 
chloride and perchlorate were retained, but only highly basic perchlorate was 
retained on a polyamide powder column. When dyes were added to hide powder 
or polyamide tanned with chromium perchlorate of different basicities, the 
charge relations of the absorbed chromium compounds were found to influence 
dye takeup much more than the dipole properties of the dye and substrate. 


1.D.C. 


Warm Chrome Tanning. I. E. Heidemann and H. Bresler. Das Leder, 
12, 69-82 (1961).—Warm chrome tanning is defined as a tannage up to 80°C. 
in which the temperature is raised by addition of heat and not ‘by fast opera- 
tion of the drum. Such tannages were compared with a normal, cold, 8-hour 


process using 33° basic chromium sulfate in a 100% float, and in which the 
temperature was 20°C. initially but rose during about the last 3 hr. to 45°C. 
because of the mechanical! action in the drum. The two warm tannages were 
started at 20°C., then after 2 hr. their temperatures were raised rapidly to 45° 
in one and to 65°C. in the other tannage. The shrinkage temperature (Ts) rose 
to above 80°C. during the cold periods. The cold-tanned leather would never stand 
the “boil test” until _, neutralization, while the warm-tanned leather was 
fast to boiling after 3 or 4 hr. At the higher temperatures there was a drop 
in pH because of hydrolysis, the chrome complexes became larger and were 
readily taken up by the hide, and there was better distribution of the chromium 
and better exhaustion of the liquors. Warm tannage is an easy way to save 
chrome and also to introduce more chrome into the leather, Astringency of 
the liquors increased as temperature rose. This was of no importance in tanning 
heavy or medium calfskins or goatskins, but for light calfskins it was neces- 
sary to control astringency carefully. This could be done by addition of acid 
to the initial liquor and by control of the amount of chrome in the liquor, 
float relationships, and time of tanning. It was necessary to shorten the time 
to prevent takeup of too much chrome and thus to prevent coarse grain. More 
chrome could deposit in 3-4 hr. from warm than in 8-9 hr. from cold liquors. 
Full leather without coarse grain was made from light skins by adding 0.8% 
H.SO, (on white weight) to the tan liquor (2.5% Cr.O,, 33% basic) then 
neutralizing it by adding 1% soda dropwise during tanning and stopping 
tanning after 5 hr. Chrome distribution was measured by splitting the leather 
into three approximately equal layers and analyzing them. The middle layer 
contained least chrome and the flesh layer often the most. A short pickle 
favored even distribution as it opposed lowering of astringency. Distribution 
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was rather more uniform when the chrome liquor was added all in one charge 
instead of three charges. Softness of the leather was influenced only by its 
Cr.O, and fat contents and not at all by tanning warm. There have been 
reports that warm tanning weakens the inner cohesion of the protein fiber 
network. No difference was found, however, in tear and tensile strengths of 
cold- and warm-tanned leathers in a comparative test with right versus left 
sides of hides and a latin-square design. A reported increase in surface area 
by tanning warm could not be confirmed. but there was a decrease in visibility 
of blood vessels. Drums and methods for heating the liquors are discussed. For 
laboratory work, double-jacketed stainless steel or plexiglass drums were good. 
Hot air may be circulated over a heater and through the drum, or, after Ts 
has reached 80°C., steam may be put into the drum. A wooden drum with 
a stainless steel partition near one end to form a chamber for warm water 


was also good. LD. 


Chrome Tanning in Organic Solvents. I. Solubility and Basicity 
Limits and Olation of Chromium Salts of Different Basicities in Alco- 
holie Solution. A. Kiintzel and P. Hanumanta Rao. Das Leder, 12, 96-102 
(1961).—Chromium chloride and nitrate dissolve in the lower alcohols as 
readily as in water. Their solubility, however, cannot be determined because 
the solutions become too sirupy. In higher alcohols solubility is not so great. 
Basic chromium salts, over 33% basic, may be primary or secondary. The 
former are not olated or probably mono-olated, and the secondary are di- or 
tri-olated. With gradually increasing basicity with sodium hydroxide (NaOH) 
a 0.1% aqueous chromium chloride solution was clear from 0% to 30% basic; 
hetween 3060 and 80% there was increasing turbidity which disappeared on 
aging or heating; at basicities above 80°¢ turbidity did not entirely disappear 
on aging. A 0.1° solution of the desde in water-free methanol showed no 
turbidity or color change (from green) as basicity increased to 70%; between 
70% and 100% there was turbidity and sedimentation which was not eliminated 
hy heating. When an aqueous solution of hexaquo chromic chloride or nitrate 
was made 50% basic with 1.5 equivalents of NaOH, the solution became green 
and slightly turbid. If an equivalent amount of acid was added at once, the 
salt reverted to the original hexaquo condition and violet color, but if allowed 
to age before addition of acid it reverted only very slowly. Solutions of these 
salts in methanol became green at once when made basic and were not sensi- 
tive to acid. When made basic in aqueous solution, highly-aggregated, non- 
olated, basic salts formed which olated on aging with disproportion into higher 
and deeper basic complexes with a lower degree of aggregation (loss of 
turbidity). The olation may proceed as follows: A hydrogen bond may form 
rapidly between an aquo group on one eenlian atom and a hydroxyl group 
on another chromium atom, this bonding then changing slowly to an ol bond 
with elimination of water. In methanol a corresponding change occurs, with 
the difference that the first-formed ay between hydroxyl and alcohol loses 
alcohol rapidly and olation is immeasurably fast. The difference between 
aqueous and alcoholic solutions also was shown by the distribution coefficients. 
Basic 10% solutions of dichlorochromic chloride and he *xaquochromic nitrate 
were prepared in water-free methanol, the n made 33% and 66% basic with 
alcoholic NaOH. After aging for 0, 1, or 7 days, portions of these solutions 
were diluted with 10 times their volume of isopropyl alcohol, then shaken 
out with an equal volume of 75% saturated salt (NaCl) solution. This method 
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of preparation was used because higher basicities could not be obtained in 
isopropyl alcohol and because NaOH is insoluble in this alcohol. In the same 
manner aqueous solutions of the chromium salts were made. The following 
table gives the distribution coefficients (solubility in alcohol divided by solu- 
bility in water), where A indicates an alcoholic and W an aqueous preparation. 


Basicity Age Chloride Nitrate 
days A WwW A Ww 


33% 0 1.00 0.24 0.73 0.40 
1.13 0.36 0.73 0.40 
1.25 0.42 0.73 0.40 
0.75 0.12 0.47 0.19 
1.90 0.16 0.71 0.09 
6.50 0.19 1.25 0.07 


The chloride, if prepared in water, had a tendency to stay in water; if prepared 
in alcohol it had a tendency to stay in alcohol. In each case this tendency 
was greater at higher basicities. The coefficients for nitrate were small, but 
if sodium nitrate instead of sodium chloride was used for shaking out, they 
were large. With the latter there was a tendency for chloride ion to enter the 
chromium complex and disturb the equilibrium. Although the alcoholic solu- 
tions did not change in color or turbidity on aging, indicating no change in 
olation, there were changes as shown in the table. These can be explained best 
as slow replacements in the chromium complex of residual aquo groups (from 
the original salt) by alcohol groups. L.D.C. 


Microchemical Determination of Chromium in Leather. H. Vallant. 
Das Leder, 12, 116-17 (1961).—Chromium may be determined in leather 
with an average accuracy of 0.4% by the following method: To 20-30 mg. of 
leather in 1-mm. cubes, add 0.2 ml. HNO, and 0.4 ml. HCIO,, put a condenser 
in the flask neck, heat to 230°C. and hold at that temperature 2-3 minutes 
after the solution has become red-orange (10-12 minutes), rinse condenser, 
cool, add 0.5 ml. 0.1LN KMnO, and 0.1 ml. HCl (1:1). and heat until the 
KMnO, color is gone or a MnO, precipitate, which sometimes forms, has dis- 
solved. Add 1.5—2.0 ml. water, and heat until all chlorine has boiled off (test 
for Cl; about 5 min.), make to 25 ml., and titrate a 1 or 2 mil. aliquot with 
O0.1N Na.S.O, after adding 0.2 ml. KI (10%), and 0.4 ml. H.SO, (3:1) 
and allowing to stand in the dark for 5 min. Suitable apparatus is described 
in Mikrochemischen Praktikum by G. Gorbach. 1.D.C. 


The Relationship between Some Physical Properties of Leather. E. 
Raabe. Das Leder, 12, 111-15 (1961).—Measurements by standard methods 
were made of porosity, permeability to air and to water vapor, and heat con- 
ductivity of vegetable sole, chrome retan sole, vegetable insole, strap, upper, 
and chrome upper leathers. Results, which were averages of 10 determinations, 
were calculated to unit thickness, then plotted on log graph paper. The follow- 
ing equations were found to express the relationships between porosity (P) 
and the other properties. 

Air permeability K = 1/810 P*-5 
Water vapor permeability = W = 0.22 P'S 


Heat conductivity = log L = -(8.77- 10° P + 081) 





_ ABSTRACTS 603 


Hides and Skins of Ovamboland. U. Braun. Das Leder, 12, 133-35 
(1961) —Ovamboland, which is northern Southwest Africa, has about half 
million each of cattle and goats. The hides are small and average 30 lb. green 
or 11.5 lb. dry. The hides and skins are suspension-dried and treated with 
DDT. At collecting points they are soaked 24 hr. in a solution containing 
Preventol and Cortymol which disinfects them, killing foot-and-mouth virus 
as well as fungi and bacteria. They are then put in a saturated salt brine for 


24 hr. and redried. Pic. 


Insect Damage to Hides and Skins with Special Reference to Life 
of the Larder Beetle. Chr. Knoche. Das Leder, 12, 117-26 (1961).—A re- 
view of damages to hides and skins caused on the living animal by warbles, 
lice, ticks, and flies, and on flayed hides by beetles, cheese skippers (Piophila 
casei Linn.), and the moths Tineola bisselliella Hum., Tinea pellionella Linn.. 
and Ephestia cautella (Walker). The point of beetle infestation of imported 
hides (into Hamburg) could be determined from examination of the shipment 
to determine the species of Demestes, their weight, and stage of development. 
and from tables giving the time required for the various ee in life cycles 
(see also JALCA, 54, 52). A “cold shock” by holding at -3°C, for 2 days 
was fatal to 95% or more of Dermestes vulpinus larvae if ae were not over 
7 days old, but all survived if they were over 26 days old. D. carnivorus was 
somewhat resistant to the shock. and D.c. démmlingi was much more resistant. 
Even though the shock did not appear to harm some larvae, the females were 


not able later to produce eggs, L.D.C. 


Manufacture of Chrome Retan Leather. A. Ganesan. S. P. Ghosh, and 
S. M. De. Bull. Central Leather Research Inst. Madras, %, 320-23. 364-68 
(1961) .—Three processes are described, differing only in de ails, In all, green- 
salted cowhides are soaked and unhaired by dipping for 10 min. in a liquor 
containing 2% NaS (606%) and 1¢¢ (NH,).SO, in 300% water. all on 
soaked weight. Slaked lime (3°0¢) is added to the liquor, and the skins are 
put back for 2 days. The hides are rinsed, delimed with (NH, ) .SO,,. pickled, 
chrome-tanned, shaved, rechromed, fatliquored, and retanned with 10% tanning 
extract (mostly cutch) in 50% water for 2 hr. Salt is added 15-30 min. 
before the end to get increased tannin take-up. The leather is refatliquored and 


finished. H.B.M. 


Neutralization of Chrome-tanned Leather. I. K. S. Jayaraman and Y. 
Nayudamma. Bull. Central Leather Research Inst. Madras, 7, 351-56 (1961).— 
Pieces of dehydrated and dried pelt were soaked back with NaCl solution, 
drained, and tanned along with soaked hide powder, using SO,-reduced Cr 
liquor. Final pH was adjus ted to 3.0. The leathers contained 7.59 Cr.O per 
100 hide substance. Excess Cr liquor was removed by squeezing and rinsing 
3 or 4 times in H.O at pH 3.0. Samples consisting of 3 strips of tanned pelt 
plus tanned hide powder to give a total of 10.0 g. collagen were suspended 
in 400 ml. water and treated with Na acetate, Na adipate, Na phthalate, K 
oxalate, or NaOH to produce equilibrium pH values from 3.0 to 7.0 (when at- 
tainable) by steps of 0.5 pH unit. Quantities of the reagents to produce 
these pH values are plotted. In the case of oxalate, equilibrium pH values could 
not be attained for values from 4.5 to 6.5, because displacement of OH groups 
caused the pH to increase. Protein-bound acid in the leathers brought to these 
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pH values was determined, apparently by an unpublished method (Nayu- 
damma, PhD. thesis, Lehigh Univ., 1950). Protein-bound acid decreased with 
increasing equilibrium pH to nil at pH 4.5 for all the reagents. For lower pH 
values, residual protein-bound acid increased in the order: acetate, adipate, 
oxalate, phthalate. II. Effect on the Acidity and Basicity of the Complex. 
lbid., 357-63.-—Over-all basicities of the leathers were determined by the Le- 
high method (Stubbings and Theis, /ALCA, 48, 155 [1953]). Basicity of the 
Cr complex was calculated from over-all basicity by correcting for protein- 
bound acid or alkali; the latter was determined by back-titrating to pH 4.2. 
While over-all basicity rose more or less linearly with pH value, the basicity of 
the complex was nearly constant (about 50) up to pH 4.5, and thereafter 
declined, slightly in the case of leathers treated with adipate and phthalate, 
and markedly for leather treated with oxalate. This effect is due to displace- 
ment of OH by the organic anions. For NaOH, the basicity of the complex 
seemed to approach a limit (about 676) between pH 7.0 and 8.0. Consider- 
able stripping of Cr occurred at pH values above 5.0. Sulfato acidities of the 
leathers were determined by the phosphate displacement method. At any given 
pH value, residual sulfato acidity increased in the order: oxalate, phthalate, 
adipate, acetate, NaOH, but for a given equivalent concentration of agent 
NaOH was most effective. It is stated (no data) that shrinkage temperature 
of the leathers was “not influenced to any great extent” by the sulfato acidity. 


H.B.M. 


Spraying Upper Leather with Warmed Solutions of Nitrocellulose 
Pigments. M. N. Lemin, V. M. Igonin, N. A. Goryachenko, N. R. Trinkin, 
I. A. Yantovskii, and A. K. Trubin. Kozhevenno-Obuvnaya Prom., 3, No. 4, 
13-15 (1961).—The nitrocellulose pigment finish used for spraying pig upper 
leather had a viscosity of 17 sec. at 20°C. and 5.5 sec. at 65°C. Consequently 
the amounts of butyl acetate and ethanol could be reduced by about 50% 
and still have the right viscosity for spraying. The tear resistance on dry leather 
of the film sprayed at 65°C. was 637 g. per sq. cm. compared to 245 g. for 
the film sprayed at 20°C. For wet leather the corresponding strengths were 220 
and 130 g. per sq. cm. L.M. 


Raising the Abrasion Resistance of Rabbit Fur Dyed with Aniline 
Black. G. P. Kadsharduzova. Kozheveno-Obuvnaya Prom., 3, No. 4, 15-17 
(1961).—The abrasion loss of rabbit fur dyed in the usual way (3 brushings 
with aniline HCl, mordanting with K.Cr.0;, and dyeing in a bath with 
oxidation dyes such as p-phenylene diamine) is 46% greater than that of raw 
skin. When the sequence is changed to mordanting, dye bath, and brush dye- 
ing, the abrasion loss is only 26° more than for raw skin, Cystine content 
of dyed rabbit fur is 7.19% against 10.5°¢ for raw fur. L.M. 


Use of Spruce Bark Extract in Tanning Sole Leather. A. I. Metelkin 
and S. A. Kuraitis. Kozhevenno-Obuvnaya Prom., 3, No. 4, 21-23 (1961) .— 
It is difficult to secure complete penetration with spruce bark only, but easy when 
20% to 40% of auxiliary syntan is added, L.M. 





A SKILLED HAND IN CHEMISTRY... AT WORK FOR YOU 


Outstanding phenolic replacement tan 
for achieving hard-to-get —— 


SYNERTAN 
0-230 


Synektan 0-230 is a phenolic 
replacement tan for straight 
vegetable tanning and an excellent 
retan for chrome leather. 

As a vegetable tanning agent 

it prevents the separation of 
sludge and speeds the penetration 
of the extract. 

In retanning chrome leather it is 
an excellent mordant and dye 
leveler. 

Synektan 0-230 also: 


e Helps produce lighter shades 
e Helps produce more uniform shades 


e Has a filling and mellowing effect on 
chrome leather 


Consult our Tanning Department specialists 
on the best way to apply Synektan 0-230 in your 
vegetable tanning or retanning processes. 


NOPCO CHEMICAL COMPANY 


60 Park Place, Newark, N.J. 


Plants: Harrison, N.J. ° Carlstadt, N.J. . Richmond, Calif. 
Cedartown, Ga. « London, Canada « Mexico, D.F. « Corbeil, France 
Sydney, Australia 
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LEATHER » SHOES 


MAGAZINE FOR EXECUTIVES 


SPECIAL LOW RATE FOR HOME SUBSCRIPTIONS 


Why not send in a subscription to LEATHER AND SHOES to 
be sent to your home, where you can read L&S at your leisure? 


This is the active man’s way to keep fully informed on all 
major news, new developments, activities in the leather and raw 
material markets, provocative editorials, and interpretation of 
the news (Industry Trends), the latest developments in Washing- 
ton concerning the industry . . . everything of importance that 
affects the industry, your firm and your job. 


Executives of present subscribers receive a special rate for 
home subscriptions of only $3.00 per year, or $5.00 for two 


years. Send in the coupon below. 


Leather and Shoes 
300 W. Adams St. 
Chicago 6, Ill. 


Please enter my home subscription to LEATHER AND SHOES for: 
1 year @ $3.00 ( ) or 2 years @ $5.00 ( ) 


(Canadian subscriptions are $1.00 extra per year and foreign subscriptions 
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SALEM OIL & GREASE CO. 
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LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 


FOUNDED IN 1895 


offers courses in 


LEATHER CHEMISTRY 
leading to the degrees of 
BACHELOR OF SCIENCE 
and 
MASTER OF SCIENCE 
Emphasis is placed upon the fundamentals of chemistry and the application 


of basic scientific principles to leather technology. 


Coeducational For further information 
State-operated write to Dr. George R. Griffin, 
Scholarships available Head, Department of Leather Chemistry 
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TANNING INDUSTRY 


ROTO-SPRAY (4 or & Gun) 

PASTED LEATHER DRYERS 
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POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadetphia 20, Pa. 


Technology is the 
handmaiden of 
all chemical Industries 
Technology is 
born of Research Research is Tomorrow’s 


Insurance of Profits 


Today’s Research Pays 
Tomorrow’s Dividends 


Fred O'Flaherty 


"The Original Dry Color 
for Splits and Suedes 


(also in paste form) 


COLOR COMPANY 


WEST ALLIS 14, WISCONSIN 


DRY COLORS «¢ FINISHES 
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for all types of 


ial. 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


“ADE Il TAN” QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 
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THE PERFECT BLEND ‘'MIXER"”’ 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 


“DRITAN™ \ 


/ 
INCREASES 1 IMPROVES 
‘ 


YIELDS MYRABOLAM ; i COLOR 


IED POWDER J 
~6- 


HIGHEST QUALITY ALWAYS 
PRODUCED from Selected Fruit under Manufactured by 


Strict Chemical Control RICHARD HODGSON & SONS, LTD. 
: Beverley, Yorks, England 
END USE requirements more accurately One of the world’s largest manufacturcrs 


assured of Myrabolam Extracts. 
The Pion f T i Extract S 
ELIMINATES old fashioned leaching— Dried Powder form for o quarter of © 
More Economical century. 
other high quality “DRITAN” spray-dried powdered tanning cxtracts 
QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


ELS OS PN ca 


ce 


\ tehall 3.6300 


BAYOILS 
Symbol of Quality 


for 


Quality Leathers 


BAY STATE olf F PRODUCTS, INC. 


DANVERS, MASS. Ss PEABODY, MASS. 
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THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


Raw and Sulphonated 
COD - SPERM - CASTOR 
and NEATSFOOT OIL 


OTTOL OIL CO. iis 


Goku B. Coyne 
COYNE ENGINEERING AND 
EQUIPMENT COMPANY; 


Sales - Engineering - Sewice 


“The Extension of Knowledge is 


by the Investigation of Matter’. 


TANNING MACHINERY 
AUTOMATIC SWABBING MACHINE 
PORCELAIN PASTING PLATES 
ALL TYPES LEATHER ORYERS 


119 FOSTER STREET by a Friend 
PEABODY, MASS. 
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There’s More—Mu 
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the World. 
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COMET 


BONA ALLEN. ING. CHEMICAL Co., INC. 


Plastic & Pigment Finishes 
Buford, Georgia Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
TANNERS SINCE 1873 Aniline Lacquers & Thinners 


* Lacguer Emulsions 
Stable “Jrouble-free Water-tight 


Finest English Rein Clear, Slack and White 
and Strap Leather 
Bigelow 3-1433-4 


410 ADAMS ST., NEWARK, N. J. 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


BRANCH 
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Devoted to Leather Technology, Tanning and Finishing of 
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THE LEATHER MANUFACTURER 
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bath as a lubricant or to allow an easier wetting back. 
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WALTON CO. 
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CHARACT 


RR 


CONSHOHOCKEN, PA. 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION 


P.O. Drawer 239 


THE OHIO LEATHER CO. 


Quality Calf Leather 


LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
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TANNERY AND GENERAL OFFICES: 
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Garden State Tanning Inc. 
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Manufacturers of 


Upholstery Leather 


New York Office 
12 EAST 33 STREET, NEW YORK 16, N. Y. 
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sll. 
cli BELL-MINE LIME 


You can depend on Warner Bell-Mine Lime 


for uniform purity, analysis and physical properties. 
Accurate laboratory control assures you 
of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia « Pittsburgh 


JOHNSON AND CARLSON 
We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 
848 EASTMAN ST., CHICAGO 22, ILL. 
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IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
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KEPECO - FINNALINE © KEPOLAC ee EMULLO 
KEEPASHINE © FONDO e UNI-LAK 
(Reg. U. S. Pat. Off.) 





CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 


Borneo CUTCH EXTRACT 


(MANGROVE BARK EXTRACT) 


—SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 





MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
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RESEARCH 


has Two functions Solvent Tannage, 


To produce a better Product and born of Science is 


to do it More Economically. a chemical Process 


THE TANNERS’ COUNCIL Industry — Be Prepared 
RESEARCH LABORATORY Fred O'Flaherty 
UNIVERSITY OF CINCINNATI 
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How Tight 
Can You Get? 


We visited a side leather tanner the other day who was wrestling 
with an old problem. He was trying to make a very soft straight chrome 
tanned side—pasted—in black and colors. As he went up percentage- 
wise in fatliquor using conventional sulfated oils, he finally got the 
softness he wanted, but by that time he had gone rag loose in the flank 
and belly areas of the side. The old dilemma!! 


The Polarsol Approach 


At this point, one of the Polarsols was introduced into the process 
as the fatliquor. These esterified oils seem to have the happy property 
of being able to produce very soft leather but, at the same time, very 
tight leather—a result not always obtainable with sulfated oils. Using 
less actual oil, this tanner now produces a butter-soft pasted side that 


is tight from backbone to belly. 


Prove It to Yourself 


Smooth, boarded and crushed softie sides for shoe upper and bag 
are a natural for the Polarsols. How tight can you get? Why not try 
the Polarsols on your pasted or toggled softie leathers and see for 
yourself. We'd like to send you a trial sample and complete information 
on how to use the Polarsols on your softie leathers. Just write or phone. 


SEABOARD CHEMICALS, INC. 
Dept. 101, 30 Foster St. 


Salem, Massachusetts 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal. 
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